




















From the Editor 


THE POSTCARD commanded attention. 
“Today | walked trom Europe to 
Asia,” it said. “Talk about a hard- 
working writer!” The sender, Tom 
Kei 
descnibing hi lA-mimute hike across 





, was reporting m from Istanbul, 








the Bosporus Bridge linking West and East, 
Ret 


Empire leads this issue and continues next 





. whose two-part story on the Roman 


month, was exapeerating abou the hard work, 


lout Cie [M4 NT Was SOPuOUs. 





‘erhaps more than any other magazine in 
the world, ours strives for a thoroughness and a 
dedication to detail that sometimes borders on the 
obsessive, Our ficld men and women have braved mibs, 
totiled rental cars on-several continents, clrmbed mountains and tallen 
from them, survived robberies and beatings, cluded hippo attacks, and | Mie Tho 
caten all manner of exone tare On assignment, from se PCHIs TO sca Siupes 
to sheep cyes—all m the spint of adventure and bending to local custom. 

Bur most of what gees into a NATIONAL GEOGRAPHIC story relies on pams- 





taking research, extraordinary patience, and a willingness to wait long hours 


lor the right quote or the right ght that lifts a story above the routine, Time 





[in ue iT right Is che mice LPR Ps COMMIT Wwe con otter, 

For the Roman Empire coverage, veteran photegrapher Jim Stanfield and 
NATIONAL GEOGRAPHIC editors spent weeks with William L. MacDonald, 
1 leading historian, planning an itinerary that would cover 13 countries 
representing a thousand years of Roman history, The result took Stantield 
some 30,000 miles aver most of a year, from Hadrian’s Wall in the far north 





of England to the deserts of Syria. 

“You plan tt down to the bast detail and just hope same of it fails into 
place,” says Stanheld, a legendary perfectionist whose held notes (above) 
reflect his attention to detaul, 

Such care, we hope, shows through in Gurstories cach month as we try 
to achieve the level of excellence our members have come to expect trom 
NATIONAL GEOGRAMK 
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PHOTOGRAPHS BY JAMES L. STANFIELD 





Spring rain whis- 
pers in the ruins of 
Dougga, in north- 
em Tunisia, where 
1,800 years ago the 
air rang with the 
cries of Roman cili- 
zens. On such dis- 
tant market centers 
Rome stamped 

its indelible image, 
erecting temples, 
forums, and amphi- 
theaters —the 
imprint of the West's 
first true superpower. 





HAIL CAESAR 


Viost famous of Romans, fulitis Caesar, shown on a silver denartus. 
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OR A COUPLE OF DECADES NOW the leaders of Europe have 
been struggling to implement a revolutionary and furi- 


ously controversial concept: a single European currency. 





Governments have fallen, fists have flown, and bitter 


curses have been exchanged in a variety of Romance and Germanic 
languages over this visionary idea. So explosive are the politics of 
the proposed Euro that some say the notion of a single coinage for 
so many different peoples is an impossible dream. 


Orisit? For there was atime —measured notin decades but in centuries — 
when a single currency, a single code of laws, a single army, and a single 
emperor held sway over a vast swath of the Western world, including the 
heart of Europe, a large chonk of western Asia, and the northern ter of 
Africa, from the Atlantic to the Dead Sea, This was the Roman Empire, 
which pacthed and unified the entire Mediterranean rim—a signal achieve- 
ment in the sheer art of eoverning. Long before anybody thought of autwo- 
mobiles, airplanes, or e-mail, the emperors efficiently mamtained their 
famous Pax Romana over a 3,000-mile-wide territory that today includes 
parts of more than 40 differenc nations. They did it with a genius for organi- 
zation and a tolerance for cultural diversity that was interrupted now and 
then by bursts of utter ruthlessness. 

Fora Roman tribune, trader, or tax collector traveling the $3,000 miles of 
paved road thatspanned the empire in the third century A.D., a little prob- 
lem like common comage for 15 Western European countries would have 
seemed trivial, Forsome 50 million people back then, from the palmy seatot 
the Pyramids to the frosty moors of southern Scotland, the Roman denarius 
was accepted as coin of the realm. Still is, ina sense, When I visited the 
Musée National du Bardo in Tunis tosee its Roman coins, | paid the admus- 
sion fee for this exhibit of the denaries in Tunisian dinars. 

This month and next Nattonar Geocrapnic will examine this mighty 
empire in.a two-part series, This first article strageles with Rome's rise and 
fall. How did a minor farming settlement scattered on the hills above the 
Tiber River create the richest and strongest empire in Western history? How 
did the Romans keep a vast and varied collection of peoples unified for so 
many centunes? And once this intricately desuzned, supremely rational 
imperial structure was in place, why did it fall asunder? Next month’s 
installment will review the legacy-the Romans bequeathed to the modern 
world in law, language, literature, architecture, government, military 
affairs, et cetera (one of the countless Latin phrases still in daily use). 


Lh 


re | ih La | 1 so fe ee ae Pes a Pa | : a eee | 
wilt | | ee int a Sher yk OF =wintired Moopon. soigiers naw 


MUSCLE lender before Eeaiperor Trajan. [he scene appears or 


“s 7 : F | 
COMTI TA ONE, IDS SPARRING Treéze depichitg 





r f 5 ‘ =a 7 
it, j=] rlaF [WENT ULPH i fe i | 


s built many of the tow 


1 i aa a 
qd ROMAN rule. 





Are Ty Le io eer eee ae | ee ! 
Pil | i POO MLSS! (Nid TOO PRricnical fo ape Geen Tope 


Ter A Te PAY i a " i i i ‘ 
A A I ER Wy Ik By Lt ind Vardi mio coerrnan tie western enipire if 


F ail Pop ep ro 1 | ri ry : i : 
CMTC, & Si dep lte diicl stu Cries Fes Witter dhope 





4 i ell i : 
Piss] fe 7 LP ! 
| j TEE, ih om fe | 
Ewe i Pad PaLlri areal 


mr 
Tore ti ree i De is 
i ld Gere eee 7 Lil eae ae 


dei hy te 
i att Cure mo 





= 


PLEASURE = Wine and women intoxicate a pair of revelers on a recently 
SEEKERS — discovered fresco in a banquet room in Pompeii, Htaly. Such 


displays of excess permedted the lives of the upner class, despite 


the occasional efforts of emperors to lead moral crusades, 
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CALIGULA 
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ANTOSIUS FFUS 
MARCUS ALTRELIUS 
COMMODUS 
PERTINAX 

DIDS JULEANUS 
SEPTIMILIS SEVERIIS 
CARACALLA 
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TOC ET LAS AND THE 
FETHRABRCHY 

CONSTAS TINE ANT 

THE LATER TETRARCHY 
JOINT RULE CyF 
COMSTANTINE AND 
LIC tS Tt! 

CONS TAN TINE SOLE RULER 


THE MAKING OF 


QHE STORY OF ROME is a tale 
studded with names and 
phrases we've all heard: Vest, 
widt, vici; Antony and Cleopa- 
tra; Spartacus; habeas corpus; 
| Nero, Caligula, Marcus Aure- 
lius; “It came to pass in those days that there 
went out adecree...": the Vandals, the Visi- 
goths, Attila the Hun. It is a tale with particu- 
lar poignancy at the end of the 20th century for 
citizens of the United States, which happens to 
be the richest and strongest nation at this 
moment in history, As the late classical scholar 
Frank Bourne used to say, “In the age of Pox 
Americana, there's no more important lesson 
we can teach young Americans than the rise 
and the decline of Por Romana." When 
Bourne taught Roman history at Princeton, be 
began and ended bis course with the words 
Ge nobts fobula nearretur—Their story is 
our Slory. 

To tell the Roman story, however, we first 
have to deal with a serious definitional prob- 
lem —that is, determining what is meant by 
the term “Roman.” The full sweep of Roman 
history, from the legendary date of the city's 
founding in the eighth century B.c. to the 
defeat of the last Roman emperor at Constan- 
tinople in 1454, covers more than 2,200 years. 
Generally, though, the period after ap. 500 or 
so— when imperial power had gravitated from 
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A godly visage suits Ttaly-to the new capital at Constantinople, the 
the lofty reputation of former city of Ryzantium—is known as the 
Augustus, Rome's first Byzantine Empire. For most historians the era 


known.as Roman runs roughly from five or six 
centuries before the birth of Christ to five or six 
centuries after. (The so-called Holy Roman 


emperor, After aveng- 
ing Carsur’s death and 


defeating rival Mark Empire, an alhance of Germanic and Italian 
Antony, Augustus states founded by Charlemagne in A.p. 800, is 
assumed monarch-like acompletely different entity.) 


As with so much else Im modern fife, it is 


power. His reign (27 , | 
thanks to the Romans that we can measure 


8,C.-A.D. 14) inaugu- : —————— 

rited Pax Romana— TLR. Rem, a correspondent for the Washington 

some 250 years of rela- Post, was once 8 teacher af classical languages 

; ie, - JAMES [.. STANFIELD's 58 photographic assign- 

hoe peace and order. ments have taken him from Windsor Castle and the 
Vatican to Bulgaria, Borma, anc Bhuton 
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AN EMPIRE 


these spans of time with accuracy, In the first 
century 8.C. two Carsars— Julius (hence July) 
and Augustus (August)—formulated our 12- 
month, 365-cay calendar, with a leap day 
every four years, It was a typically precise 
piece of Roman engineering, 50 mtionally cali- 
brated that each one-year cycle was barely 11 
minutes out of syne with earth's actual transit 

Even after the invention of this Julian vear 
the Romans counted years as AUC, orabwrbe 
condva—that is, “since the founding of the 
city.” According to tradition the city of Rome 
was founded in 754 B.c. This is the stuff of 
legend, but as a matter of history it’s as good 
adate as any to mark the time when the shep- 
herds and farmers on the low, sunny hills 
surrounding # marshy riverbank forged ao 
community known ever since as Roma. The 
Roman storytellers said the name of their town 
came trom Romulusanc Remus, orphan twins 
suckled by a she-wolf on the banks of the 
Tiber. Modern scholars, with considerably 
less flair for the dramatic, say the name proba- 
bly comes from Etruscan or Greek — perhaps 
from rhome, a Greek word meaning “strong.” 

The linguists and other modern. scholars 
have added massively to our understanding of 
the ancient world. The greatest contribution 
comes from the corps of scholars who have 
dedicated) their lives to digging (literally) for 
information—the archarologists For these 
mud-streaked historians, Roman sites—char- 
acterized by orderly layouts, strong founda- 
tions, and countless inscriptions in handsome, 
angular Roman letters—haye been priceless 
vaults of insight. 

Perhaps the greatest jewel of ancient 
archacology is the old port of Pompeii, snug- 
gled in asun-washed valley between the bril- 
liant blue Bay of Naples and the gentle green 
slopes of Mount Vesuvius. [n the first century 
A.D. Pompei was a pretty and prosperous 
resort town. There were some 12,000 year- 
round inhabitants and hundreds more who 
come chown from Rome éach surmmer to their 
villas by the sea. 


Roman Emre 


On a hotsummer day, around noon—it was 
August 24, A.D. 79—the people of Pompeii 
caw O& huge cloud forming over the mountain 
north of the city. This was the last noontime 
Pompei would ever know, because that cloud 
of volcanic debris was the beginning of a mas- 
eiye eruption that blew the top off Vesuvius, 
burving the city beneath 12 feet ofrock and ash 
amd unleashing a blast of toxic gases, Thou- 
sands were killed—in their homes, in the 
streets, in businesses and brothels. Thousands 
more fled madly toward the ses. 

Those who were running for their lives must 
have been surprised to see a curious figure who 
wis racing not from but toward the volcano, 
This was the great Roman naturalist Pliny 
the Elder. Seeing the initial eruption from a 
cafe distance at his home near Naples, the 
renowned scntific observer just couldn't 
stay away. He grabbed his notebook and 
stylus and hightailed it for Pompeii to gather 
firsthand information on this prodigious phe- 
nomenon. Pliny's curiosity cost him his life — 
but made him a patron saint to notebook- 
clutching reporters like me. 

For 17 centuries after its final day, the 
silenced city of Pompeii lay there undisturbed, 
encased in its tomb of hardened ash. Then a 
few farmers at the foot of Vesuvius started dig- 
ging down around the persistent stomy out- 
croppings in their fielcs— and found not rocks 
but the roofs of a whole Roman community. 
lt was the dawn of modeniarchacology. 

They're still digging in Pompeii to this 
day—in some places with steam shovels and 
backhoes, in others with delicate archacologi- 
cal scoops smaller than a thimble, Qin a balmy 
day last winter I roce the shuttle railroad 
known as the Circumvesuviana down from 
Naples to see what they were finding. 

“Garbage! Trash and garbage! That's what 
we hope to find!” shouted Andrew Wallace- 
Hadrill, an exuberant historian who heads the 
British School at Rome. “IT tell you, there's 
nothing like other people's rubbish for getting 
at history.” Professor Wallace-Hadrill and I 
were standing in the well-preserved courtyard 


LS 


of an ancient tavern on one of Pompeii’s 
major business streets. He knew it was a tav- 
em because he had found a stereroom filled 
with tall amphorae, the red-clay containers 
the ancients used for shipping wine from one 
corner of the empire to another 

From Studving the state of these amphorae 
and some crvptic murkings on them, Wallace 
Fadl! had determined that the tavern bad 
Just received & shipment of wine from Crete. 
“Ttmust have been.a popping fresh vintage 
the newest voung wine of the 70 season,” he 
told me in wistful tones. “Too bad they: never 
mot to try it.’ 

With the toe of his battle-scarred hiking 
boot Wallace-Hadcrill pointed out a smail hole 
In the foor where he had made “what turned 
out to be a very interesting find.” This was a 
ircasury of garbage—to be precise, a pile of 
Lob eyear-old chicken bones. Judging from 
He courtyard, tid 
mosaics found in houses chown the street, the 





that discover, the shape of t 


professor guesserl that he had uncovered one 
of Pompei's popular cock-fighting arenas 
“Ttadds to our picture of what there was in 
a Roman town,” he explained. “There are dif- 
ferent archaeologists at work all over Pompeii 
We each put together our own analysis of what 
we re secing, And when all the pieces are fit 
together, we know a litte more about how the 
Romans, who were highly skilled at govern- 
Ing, Went about organizing a typical aty.” 





ERE AND THERE around the Roman 
world archatologists are using 
old-fashioned ingenuity and the 

newest high-tech gadgetry to learn 
about Rome—so that we, in turn, can learn 
trom Rome'sexomple: The depth and detail of 
Lhe knowleder 15 mind-boggling, Archaeolo 
arly great at identifying 
sherds of broken pottery—right down to the 
kiln anc sometimes the incividual potter. Hro 
ken pots, afterall, are what they always find in 





fists are particu 


their clips, and knowing When and where the 
DOLLeryY Was made can help date evervihing 
else at a given level in the excavation, But 
modern archaeology goes far bevond pots, 
Cine scholar published a 500-page volume 
on trees and timber in the ancient Mediterra- 
netan world. some experts are uncanny atiden 
tifving ancient seeds and pollen, which tell us 
What people were caling and help the curators 
of Pompeti replant ancient gardens exactly 
y the 





as they were in 79. Others can identi 


fas 


THE VITAL 
FORUM 


Orphaned pillars 
and broken walls 
barely hint at the 
roents that once 
swelled within the 
confines of tite 
Roman Forum, the 
political and spiri- 
tial heart of the 
entpire, Rmperors 
rode chariots past 
ar rrsiriprfil Mors, 
orators blazed forth 
on issues of the day, 
and priests offered 
sacrifices fo the gods. 
The momionents 
coentuaily fell, and 
not anil the 1800s 
(id archacologists 
begin digyine ip 





tHe past, 


minerals in paint and the vegetable dves in 
cloth 
turn, reveal a great deal about trade patterns 

A team from Japan, appropriately enough, 
came to Pompeii to carry out an extensive 
study of traffic flow. Hy examining the rots left 
by chariot wheels in the stone streets, these 
researchers of the rash hour have concluded 
that the Romans hacl one-way street= and 
no-left-turn intersections, 

[he problem is, all thoroughly 
modem approaches to uncovering ancient 
have made the basic 
archaeology zoslower; the diggers now have to 
uncover ane DTCkerve nll sorts of objects t 


scraps of and these: ingredients, in 
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LAL 
earlier generations of scholars would never 
have bothered! with 

In a large house ona main street of Pompeii 
the Itahan archasologist Antonio Varone 
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WELCOMING PORT 


Sa) amit jue ihe gem 


Sailing a marble sea, a cargo ship approaches the flame-topped lighthouse 
at Ostia, atthe mouth: of the Tiber, in a scene carved ona tomb. The most 
eagerly awaited ships came bearing grain from Egypt and Tunisia, A late 
or missing shipment at times triggered famine and riots in the capital. 


that included many freecimen, or ex-slaves: 
and the patricians, descendants of those first 
ruling families, who served by night of birth in 
one of the ancient world's gréeal governing 
bodies, the Roman senate. 

When they marched to war, the Roman 
legions carried tall uiclons bearing the famous 
initinis SPOR: senatus populusque Komaniis, 
the senate and the people of Rome: But to a 
great extent the history of the republic was 
a history of the struggle between the senators 
(the patricians) and the plebeians, with the 
plebs gracually gaining more and more politi- 
cal power. 

Much of this “struggle of the orders” was 
plaved out amid the open plazas, triamphant 
arches, and great columned temples of the 
Roman Forum, the crowded civic center that 
served as the heart of the city for some thou- 
sand years. Here Cicero gave those famous 
orations that schoolchildren have struggied 
over for centuries! here Mark Antony came 
“to bury Caesar, not to praise bim” in445:C 
The cuwria, the hich-roofed rectangular senate 
chamber, still stands in the Forum tocduy— 
just across the way from the comrttiem, where 
the plebeians gathered to express their will 
through the plebivctiume, 
the plebs. 

Ey the second century B.C. the right to vote 
wasso firmly established among the plebeians 
that Rome developed a vigorous political 
system —one that would not be unfamiliar to 
citimens of a-omodern democracy, There were 
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the decision of 


parties and factions, fat-cat contributors, 
hanners and billboards, negative advertising, 
antl a pundit class to castigate the pals. 


HEN | WAS A STUDENT of 
Roman history, my favorite 
politician was one Marcus 
Licimius Crassus, aman so rich 
=a so enamored of ostentatious display that 
his name evokes an English adjective. The 
crass Mr, Crassus had business interests rang- 
ing from silver mines to the slave trade, but 
perhaps the most lucrative operation was his 
private fire department. When a house caught 
fire, his horse-drawn water tank would clatter 
through the stone streets, Then Crassus would 
start negotiating a price for his services 
while the hapless customer watched the flames 
spread. A common result was that Crassus 
acquired the property, with the former owner 
obliged to pay him rent for life. 

Crassus was perhaps the biggest property 
owner in Rome, but he yearned for something 
more: political power. To curry public favor, 
he threw his money around. When he put 
down the slave revolt led by Spartacus in 71 
wc, (crosses bearing crucified slaves lined the 
Appian Way for more than a hundred miles), 
Crassus celebrated by setting up 10,000 ban.- 
quet tables im the Forum, feeding all of Rome 
for days 

He also invested in carefully selected politi- 
cians. One of his fiscal beneficiaries was a 
young up-and-comer named Julius Caesar. As 
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according to the pam- 
pered, aristocratic style 
of the times, likely 
spent her days gam- 
bling and gossiping 
with confidants, 
attending the theater, 
and, yes, shopping. 


THE GOOD LIFE 
IN POMPEII 


Entombed in ash after 
the eruption of Vesuvius 
AD, #9, the houses 

of Pompeti in southern 
Italy reveal @ standard 
of living that historian 
Michael Grant says 
“wns never achieved 
again until the 19th cen- 
fuery."" Terentites Neo antl 
his wife advertised their 
refinement, appearing 
ina portrait (right) with 
materials for writing. 

In another Ponrpeii 
home (facing page) even 
a “beware of dog” sign 
was a work of art. 


(acsar’s star rose in the Roman firmament, 
Crassus trailed along. In 60 p.c. he reached 
the pinnacle of his career, as one of three tri- 
umvirs who controlled the apparatus of the 
state. After that, the only thing left to acquire 
was military glory, so Crassus hired his own 
army. Caesar obligingly sent him off to Syria 
to fight the treacherous Parthians. 

Long after my student davs, whim I was 2 
political reporter, [ met Marcus Licinius Cras- 
sus several Gimes in Washington—in the form 
of successful business people who had started 
contributing serious sum: to one of the politi- 
cal parties anc ended up with a top govern- 
ment post. “T read about this guy in Roman 
history,” Tl used to tell myself, De nobis fable 
nerrotwr. Still, the comparison can't be taken 
too far. For the American fat cat the worst that 
usually happens is defeat in the next election. 
Poor Crassus met a more drastic end. He was 
defeated at the battle of Carrhae in 53 n.c 
When the Parthians realized they had killed 
the nichest Roman of all, an ancient story runs, 
they poured molten gold down Crassus’ throat 
on the theory that his lifelong thirst for gold 
should be quenched in death. 

It's doubtful that Caesar shed any tears 
about the death of his patron, Crassus’ clisas- 
ter not only eliminated a potential rival but 
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also emphasized, by contrast, Caesar's own 
record of unblemished military suceess. In an 
era When the very notion of virtue (in Latin, 
wirius) incorporated prowess on the battle 
held, Caesar's enormous political popularity 
was based on his skills as a field commander. 

By the middle of the first century B,C. Rome 
was a cesspool of political intrigue and civic 
turmoil. The only good news, it seemed, came 
fram distant battlefields, ani! people waited 
eagerty foreach new report from afar. Caesar, 
who could write as skillfully ‘as he fought, 
turned the composition of military dispatches 
intoanart form. The triumph of this genre was 
his itmdrtal message back to Rome after 
trauncing the Parthians at Z#ela in 47 #2. 
“Kem, widt, ticr—l came, I saw, I con- 
quered.” It was the second greatest dispatch 
from the front in-all military history. (For the 
greatest, please real next month's article.) 

When Caesar fed his army across the Rubi- 
con River in 49 p.c., defying the orders of the 
senate, it seemed clear that he wuld seize 
absolute power. The conspirators who slew 
him on the ides of March, 44 5.c., probably 
believed they were acting to save Roman 
democracy 

In fact, they merely launched another long 
civil war. In the end Julius Caesar's onetime 
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sidekick Mark Antony, allied with Caesar's 
onetime paramour Cleopatra, was defeated at 
the battle of Actium in 31 8.c. The victor, 
Octavian, returned to Rome, assumed the 
august name “Augustus,” anc eventually es- 
tablished one-man rule— with the once proud 
senate serving as his rubber stamp, The impe- 
rial court Caesar Augustus created would con- 
tinue for another four centuries at Rome and 
ten more after the move to Constantinople. 

Many ancient nations—and many modern 
ones—experienced the same sort of turbulent 
transition from democracy to dictatorship, or 
vice versa, But Rome's vast foreign empire 
remained intact—indeed thrived—through- 
out all the upheaval at home. This is where 
Rome broke the mold of Western history 

Far to the east the Chinese created a huge 
land empire in the centuries before Christ, But 
the Western world, since the dawn of recorded 
history, had been oa world of city-states—of 
smaller, independent political entities, They 
regularly sacked and pillaged one another but 
did not seek a wider hegemony. There were 
alliances but no empires: until Alexander the 
(reat bestrode western Asiain the fourth cen- 
tury. 6.c, Alexander's empire was a distin- 
muished personal achievement, butit could not 
survive its founcter. The Romans, in contrast, 
proved to be master empire builders. 


TSTORIANS have been debating 
since ancient times just how Rome 
came to rule the Western world. In 
the second century B.C. the Greek 

author Polybius devoted 40 volumes to the 
question and concluded that Rome was driven 
bya concept of manifest destiny, a compulsion 
todominate, The Romans themselves, such as 
the statesman-philosopher Cicero, generally 
maintained that theirs was an accidental 
empire, acquired in the process of defending 
arainst invaders, 

The Roman Empire began, at least, in this 
haphazard way. Centuries of skirmishes 
against rival states gradually expanded 
Roman territory, and by the third century B.c. 
mast of Italy was under Roman dominion—a 
development that probably surprised. the 
Romans as much as the more established 
city-states of the Mediterranean world. 

“LT? you're standing in the middle of the 
fourth century wondering who's going to con- 
quer the world, you're definitely not going to 
bet on Rome,” Professor Wallace-Hadrill, the 
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British historian, told me. “The great powers 
were the famous city-states—Alenandria, 
Athens, Syracuse, Carthage. They had the 
freat navies, which Romedidn'thave. But the 
Romans had their army, and they had this 
doggeciness about them, They kept fighting 
these border wars, and they kept winning. 
And when they had conquered the world, they 
turned out to be cleverer than anyvbodly else at 
Organizing and maintaining.an empire.” 

Driven by political pressure and economic 
need —for grain, forslaves, for metals, for fab- 
ric, etc. — Roman expansion shifted into high 
gear after 260 8.c. One by one the great states 
of the Meriiterranean fell before the steady 
onslaught of the Roman legions, with their 
catapults and flame throwers and highly 
disciplined foot soldiers marching relentlessly 
forward in centuries (blocks of shielded men). 

In just 200 years Rome extended its sway 
from Syria to Spain, from southern France to 
the Sahara. Long before Augustus became the 
first Roman emperor, the empire was largely 
In place. A few provinces would be added Iater 
at the margins—Eritannin, Dacia (western 
Romania), Armenia. But the real task facing 
Augustus and his successors was not gaining 
the empire but governing it. 

And government, as it happened, tumed 
out to be the supreme Roman talent. Although 
Romans produced deathless poetry and prose, 
sublime paintings, and mosaics so perfect they 
take your breath away, Rome always felt acol- 
lective inferiority complex toward Greece in 
the realms of art, literature, and science. But 
government—that was different. This was an 
art form Romans could master. 

A famous passage from Virgil's Aeneid 
makes the point: 


The Greeks shape bronze statues so real 
they seem lo. breathe, 

And carve cold marble watt it almast 
comes. to fife. 

The Greeks compose great orutions, 
ind menue 

The heavens so well they con predict 
tre rising of the siars. 

But you, Romans, remember vour 
REC ares: 

fo govern the peoples with authority, 

fo establish peace under the rule of law, 

fo compuer the mighty, and show then 
mercy once they ave conquered. 


—Aeneid Vi, far 955 
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Body casts of adults and children lie in a Pompeii earden, the site where they were struck 


down by an asphyxiating cloud of gas and ash. Plaster that was poured into cavities left 
by the decayed bodies created the grim images. Outside a house undergoing excavation, 
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mproVeme nl — Pisani Hriclees, Ace Ucts, 
orotective walls, and new templeseverywhere 
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so busted himself with beautty- 
ing his capital. When he died in AD. 14 
behind a report to lhe Roman people 
r What Was Accomplished 
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Lircasionally, inihe centuries that tallower 
the empire was ruled by other leaders. of 
History recalls Marcu: 
Aurelius (161-180), the philosopher-king wha 
maintained perspective in the midst of mp 
rial éplencdor “As the Emperor, Kome is mv 
homeland: but asa man, lam & citizen of the 
world. Asia and Europe are mere dots on 


the map, the ocean a drop of water, mighty 
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Augustus’ 


Mount Athos 7 @& grain of sand in the uni 
verse,” And Aurclius bad been preceded by 
four even greater emperor— Nerve, Trajan, 
Hadrian, and Antoninus Pius—who reignec 
aver the Roman Empire at its height and kep! 
itcalmly unified 

Even the cynical Gibbon hadi to tip his hat: 
“Tha man were called to fix the period in the 
history of the world, curing which the con- 
dition of the human race: was most hanpy 
and prosperous, he would, without hesita 
Hon, mame that which elapsed from (A.B. 
96 to 150)"—that is, the 
tra of those “Five Good 
Emperor.” 





But nothing gold can 
stay. By the end of the 


third century, the historical 
forces that would bring 
Rome to ruin were visible 
on the new horizon: exo- 
nomics, external enemies, 
and, a& [ see it, a sort of 
moral entropy 

The fistorian Paul Ken- 
coined the term 
impiriial averstretch to 
explain why ¢real powers 
topple. Rome could be the 
naradig@m. Defending the 
borders of tts piant empire 
and keeping the peace 
within required a giant mil 
itary budget. As modern 
Americans know —pfter 
All, “their Story is our story —it was a diffi- 
Cu buditet to cut, because the provinces were 
lonlLhe to lose the protection and the economic 
benchts that came from a local army post 
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form among the rich that farmers and peas- 
ant=, particularly in [taly, were bled white to 
maintain the revenue flow 
whole empire was a free-trace zone, the prov- 
mces gradually learned te do ther business 
with one another, leaving Rome and its mid 

diemen outof the picture. Inshort, an incress 

Inghy e¢Xpensive empire was returning smaller 
and smaller dividends lo the capital 


And because the 





While these problems spread within, a great 
historic process was beginning outside the 
imperial walls: the mass migrations trom cen- 
tral Asia into Europe. At first Rome dismissed 
the Visigoths, the Ostrogoths, the Huns, ete., 
a5 barbarian rabble. By the fifth century the 
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A straightforward scene of a woman ering 
birth (below) appears on what is likely the 
tomb of a midwife from Ostia, The ost 
nid clues to the everyday life in the empire 
come from the cities buried by Vesworius. 
The ash preserved paintings, graffiti, furni- 
hire, utensils, and, from a Herculaneum 
bakery (right), a carbonized loaf of bread, 
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burbanans were knockime down the walls 
Attia the Hun sacked much of Italy and Gaul; 
his troops were within a day's march of Rome 
when he died of exertion on one of bis many 
wedding” mights couldn t say that 
nnghty Rome wis brought down by vandals, 


You 


but an important role was played by the Van- 
dals, a Germanic tribe that overran Spain and 
northern Africa in the fifth century and thus 
cot off the grain supply to Ttaly 


| HE ROME of the republican era or the 
early empire surely have 
fought back. By the late empire, 
a. however, the people had lost their 
will. The descendants of a people who had 
conquered the world now gathered at the 
Forum screaming for “pamem eb crrcenses!” 
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The emperors obliged. In republican times 
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the senate to declare bin 
“Empress of Rome.” 
Another ruler, Commo 
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He took the precaution of 
arming his opponents with 
swords mace of soft lead, 
so that the tips bent when 
a blow struck the emperor 
Wot surprisingly Commo 
dus racked up a long win 
the arena 
ur one New Year 
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(ommomlus ssuccessor, Pertinax (194). was 


to teign all of $6 days before he was assassi 
nated. At this point the army auctioned off 
the post of emperor to the highest bidders 
one Dadius Julianus (193), who was himself 
beheaded after hwo months, 

Wo roster of bad emperors would be com 
pebete wot hot {The iniAmotrs ero Si-ne ‘ee 
was a thoroughly evil man. Fairmess requires 
the observation, though, that recent revision- 
it history has acquitted Nero of some of the 
L lise 
this while touring the Roman Forum with Ida 
Sciortino, an archaeologist with the Ministry 
of Cultural Herttage, As we walked past the 
site where bis mammoth statue had stood, | 
Made a crack about Nero 
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BANZAI! The initial clash brings combatants flying toward a thunderous embrace 


The object: Topple your opponent or knock him out of the dohyo, or ring, Each may 


grab and pull his opponent's mawashi belt, but not the strap girding the groin, Short 
but intense, most matches last less than a minute, The grandly attired gyoji is more 


than a referee: if wrestlers lock into weary stalemate, he barks encouragement. 





Exalted by a Shinto 
shrine replica hung 
above the dohyso, 
Tokyo's Kokugikan, 
or Hall of Natianal 
Skill, draws zealous 
fans to a chanipi- 
onship. Some sit 
rapt for ten hours 
straight. Poised for 
entry, a vkishi, or 
wrestler, awaits his 
call (facing page| 
Falls are cushioned 
by body fat and top- 
knot, a fashion dat- 
ing from the 1600s. 








S THE FIRST DAY, [he Dawn came-un like thunder 
and-sent Koto of Beppu five wildly from 


the ning. It wasone of those muggy, miserable 
ct 





ays you can shill encounterin Tokyo even into 
mid-September. Inside the sweltering sports 
temple known as the Mall of Nationa! Skill 
swtal was running in rivers down The Dawn's 
massive chest and across hus enormous belly, But if the discomfort 
bothered him, you sure couldn't tell it from the way be breeved to 
victory that day 

ft was the frst day of the Japan Sumo Association's Autumn Tour 


Bn . ij I 5 » "| i oi YI - i 
Moment, Anu lapancse POoOrswriets Woe | Ahenvard that it was-an 





unsurprising day ol sumo, Nearly all the favorites had won, includ 


ing the giant who wrestles wider the name Akebono, or The Dawn 
After all, The Dawn held the sport's highest rank. For him to beat a 
leww if ranking conmberales like Kati i cit He a Wils @ ritirels ivy chingiry 
And yet, watching that match from my perch high wp in the cheap 
seats, | couldnt help but feel that something extraordmary had hap 


pened. In fact, | wert 








al Iecling every time I see Akébane step into 
ihe reunid clay sume ring: For this fellow is not some ordinary Japa- 
nese sumo wrestler, brecl to the ancient sport since birth. Rather, 
Akebono isan American-born former basketball player named Chad 
Weorse Rowan 

(had was “discovered” in bis hometown af Honoluhwin E98? by 
1 local smo supporter; mirieued, the lanky AMErICaAn TeCnieet 


alte LF it a sumo iTaining Pa stable, in: Tokve. MNWeET: OME 


injury, the language barter, the culture barrier, and the not so thinly 





aa ae 1s é 4 aF L 
CCPH OT The Sumo Aseocmtion 4 Poverning here, hat! 


weet 
worked his w ay up to the Very 
summit of the sport. By 1995, 
when he wis 23, Akebono weighed 
{oo pounds and was so powerful 
in the ring that no lapanese wres 
ter could match him. Somewhat 
reluctantly, the Sumo Association 
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rink: vekozuna, or grand cham- 
pion, He is the only non-Japanes 
person to achieve that exalted 
LOTUS tn the entire history ol 
uno wrestling 

Aund that takes ina dot of his 
lory, becuse sume is one of the 
oldest organized sports on earth. 
Bouts were taking place in the se¢v- 
enth century 4.0., and an ancient 
tale reports that the Emperor 
sciwa camed his place on the Chrysanthemum Throne by means ol 
a titanic sumo boutin «ao. 858) The imperial court sponsored summa 
matches to ensure ihcrer| harvests, and by the 16th century wrestlers 
toured the country. The orfanitational structure of modern-sunto 
began to fall into place in the 1680s, and the basic elements have 


remuined largely unchanged since then. 
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fhe heart of cach sumo bout isa wrestling match, but these bruis Practice. Eat. Sleep. 
ing clashes of rotund men wearing long silk loincloths are surround- Repeat daily to 
ed by so much color, pageantry, and ritual splendor that the sport af build a contender 
the Ltrarie often crets lost annie the apectau li At Tokyo's Izutsu 

This, too, is a function of history lor sumo began in part as a rite Heya, a sumo stable, 
of Japan's indigenous Shinto religion. To this day there remains a apprentices train 
‘AECL chigious overlay to every match, The ring itself is a sacred from 5 to 11 am., 
place, with the bracel ul sloping rool of a Shinto shrine replica sus then have breakfast 
penced above it; that's why wrestlers must throw a handtul of uri fabove}. After anap. 
fying salt before them every time they step onto the hallowed clay television entertains 

The heaviest ritualistic obligations are assigned to the few wres until they eat dinner 
Hers who make it to the top rank; a grand champion becomes, ex and retire. Gorging 
OMcioO, an acayvtie of the Shinto tarth. That hos always oeant added then sleeping pro- 
pressure for Akebono, since there are many mm Japan who fear.an motes weight gain 
American import cannot fill this unique role in japanese socety Though lighter wres- 

Hers outlmaneuver 

Rem 6 a lore J orespundent forthe Wiashiietcn J tad ais femme heavier foes, mass 





Tokyo bureau che wroteand narrated a film on same for Mational fue aniity al 
Lecograpnic BAPLORER, which ars on TRS. Photographer Rose Kenpo ee ey aImost 
fio was in his jonter hich school wrestling team, lives in the Texas Hill always wins, 
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hor all the mystery surrounding the Short, the rules are sin pe 
Two wrestlers face off mace a ting ¢S teet in diameter, The winter is 
the first to aneck the other guy down or out of the cme; Slappme 
PUSHING, (ripping. and jude-styie flips are all allowed: punching with 
Pst 1s et There 6 no Wen mi WHIct 4 WHY Many sumo Wes 
ters spend years striving to make themselves seriously tat. The aver 


loane] aerate cg tell ra 4 
vel WhESHCTS Is 250) POUNOS, 


ore We eight cal thi fl 
The Sumo Assocation runs 41 Ma poOr ToOuImManents each year 


Fach ene is a) davy round-robin, with each 


Wirestler lacing a cilfer 
_F i} . ' + ' 1 | i = | | 7 .& S 

ent oppanent every dav, The man who emerges with the best overall 

record wins (he championship, The tournament champ and other 


lop Perhoriners Cann Pree MOTs and promotions within the care 


folly structured ranking system. in recent vears Akebono has been 


| 
| | 


Sucing more than one millon detlars annual 

It takes enormous mental strength to maintain a winning edge for 
a whole tournament, "You! lou hie Op pent 1 Seo as il viays 
yourself, the great young wrestler Takanohana (The Noble Flower! 
told me." Making vourself stand up to that daily pressure for 15 
‘trateht days is the hardest thing in the spon 

lakanohona should lonow, for he earned the top rank, prand 
Champion, at the age of 22. For the past two vears the competition 
between the two current grand champions, Takanohana and Akebo 

5 has been the dommant rivalry of the sumo world. Their bead-ta 
Wad match, always the lost bout of the last day of the round-robin 


is the most anticipated event of each tournament 


ON THE SHCONT DAY Ol the Autumn [Tournament the heat pave 

way to dismal rainfall, In the ring The Dawn turned cold as well, 

. TOUR young wrestler named ViEoyama, or wo Battle Moun 
LATS jumped nimbly wiv (ron ARE bono * initia i harge then ht moe 


ihe grand champion sprawiing to the tart with a powerful shove m 


ba 





First foreigner to 
make grand cham 
pion, Hawal-born, 
485-pound Akebono 
top! is sponged off 
by a novice, who 
also runs errands 
and does laundry. 
Tom-level sumo wres- 
tlers average 350 
pounds. The heaviest 
rikishi ever tops 600 

His ear searred 
from wrestling, Sho- 
eito jabove) powers 
up with curls 





fo us die-hard Akebono fans in the aucience. this loss was an 


i | : i i k ee ; fey t 1 
unpleasant, but not devastating, development, Chad's approach to 


the [5-day tournament regimen is now familiar He tends to lose a 





match te a lower ranking fighter early in each tournament, and this 


seems to gird him to fight harder thereafter. He aims to enter the 


final days match with a record of 13-1 and then summon his Jas 
reserve of will to beat Takanohana in the-clash of the champions. 
On the third day, sure cnough, The Dawn was dominant. He 
luncheda firnous slapping and pushing attack; his hapless oppo 
nent never hack a chance: It was clear now that Akebono was back in 
winning form, and he continued to win In smashing fashion for the 
next six days, drawing rousing cheers from the capacity crowils, 
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SLUTO aiways draws.a seliout crowd. [na nation that loves Sprorts 





Is. Toumament tickets 


vo tail te 


its popularity is challenged only by baseba 





ire usually snapped up on the first day of sale. But those w 
line up carly enough aren't completely out of luck, because every 


match is televised lve nationwide 


Vational Geoerapbhic, uly [Ue 


—— 1 | | 
The sheer excitementaf treht matches anc the colortul hoopla 


SLT Ee ald ho clay s bouts help Pec Po Sus A peceecaliae ity 


of course, bot P think there's a farther explanation as well. The sport 





cum-ritual of sume-is dear to the Japanese because tretlects, i 
microcosm, many of the values thal lapan holds dear, 

Japanese society places cnormous importance on rank and 
hierarchy—and the world of sumo does the same. Al any piven Linn 
theme 4c ylacvayt a acts c rest let Sif perce ted mal Siri, Gnd every 
one is assiened a specific numerical standing within the complex 
hers Of frank. Anvone who has done business with the Japanese 


knows how they tend to use tithes instead ol names in the office 


wnt the assistant directors proposal to the section chet. insure as 


well. an athlete's rank is as Important a his name. What a fobulouws 


i t | : & . 7 5 E- = . 
bout the pationai | Y¥ 2aOnOoOUWUNCEeT souls cl HT Oe POM cli rine that 


Autumn Tournament.” The ninth-level new entrant has the second 


chaiss sub-champion ina dangerous spot 


= , tee ea id respects honty. and 
lapan is a nation that cherishes rolesand respects authonty, anc 





Hard-learned lessons 
in how to fall jar the 
hones at Tokyo's 
Musashiqawe Beya, 
Endless repetitions 
and ruthless hazing 
build mental and 
physical stamina 
With an arsenal of 70 
maneuvers, @ rikishi 
may shove, slap, 
even trip his foe, but 
never kick or strike 
with a closed first. 








Solid, stolid, and adored, Asanowaka lurmbers past admirers in Niigata. In counter- 
pomt to their slightly built fellow countrymen, rikishi are fat, but—with their intense 
exertions—not necessarily unhealthy, and to many Japanese women they are most 
defintely not unattractive. At retirement, usually around age 30, some open their 
own training stables, Others slim down and embark on second careers 
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In sume, too, this tradition is ironclad, Ne-matter how close the 

match or how dubious the referee's decision, nobody in the sta 

ie 1 7 wo = " = s t » = a a 7 a = a = q 

um—noet even the fans!—utters a complaint about the officials 

| ia t Ti thers aa if i l7th ch rt ok rere f | i F | c 5 ty 
1 WrESti¢ WIth ew CHIUTY SAMUPralstivit DIOS. are ex 

apa tecl to show ST styl SPOICISM 25 Ww cr | SO WHET ever loats 

IT). SLT 1, ane na lire CVYET er a Sia teast, noi vw publi When | 


match ends, the wrestlers bow respectfully to each other and step 


silently down from the ring. The whole ethos is carefully designed to 
Preserve the transcendent lapainesc social values of harmony, civility 
ict aVvodance Ol contronition 

Over the past hi if century, as | ipa has become a global economi 
uperpower, the nation has embriced an important new valu 
known a4 tokweaika, or internationalization. It has not alwavs been 
easy for an insular, homogeneous socety to open its arms to the 
world, and the sport of sume has been struggling with the problem 
il aia wth CVE T VOLE ChE 

sumos.era-ol kokusaika began in the 1960s, when a huge Hawai. 
lan named Jesse Kuhaulua—known in the ring as Takamivarn, The 
View Feoomoa Lofty Mountain—became the first non-Asian to breal 
Into the major leagues of same. Fle made it to one of the highest 
ninks, and his cheery warmth and clear dedication to the mort mack 
hima fan favorite oght upto his retirement in 1984. Stull, the Sume 
Association required that he become a Japanese citiven before he was 
permitted to open his own traming stable 

In Jesse's massive wake a trickle of other Americans entered the 
sport. By the early 1990s a few had emerged as top-notch wrestlers 
ind clear contenders tor the top rank, prand champion 
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One was Salevaa At sanoc, the Hawarntan leviathan who wrestles as 
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kt ar Dehcate Eimbrodery—a stunninely mart nome. since 
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Konhikt ts the fattest wrestler in sume history, A-shin erin 


mountain of muscle and flesh, Delicate Embrmidery hovers between 








600 and 625 pounds, depending on what he's had for breakfast, © 


sheer brute lorce Ronshiks won enough bouts in the late cnehiics to 

reach the level of ozeks, just one step below the supreme rank. But Willowy sapling 
sume olficials showed strone resishince ta promoting this (witsicde meets hulking oak 

to the pinnacle of the sport. When Konishiki took the thoruughls at a sumo club in 
American path of speaking out about his situation in public—"If | Nagano, The master 
went Jupamese, | d be a grand champion now,” he told the press—this instructs in jabbing 
Drech Ol sumos collective harmony was so shocking that it marked the palms under 

the end of his advancement. He remains uo fan favorite, but is wres an opponent's arm 
thing today in the middle ranks. pits. A novice will 





ARebono approached Bm Ss top level about wi vears alte tyoically enter the 
Konishiki and clearly learned from his PERCU So 6 CM DAP ence almost feucalistic 
ie was diligent, humble, and respectful. “You take things ws vou fired word of the sumo 
the Th, Ohe toned Me a iw veor bre ke: and | WE ound Vil) pve in | jos stable at ace 15 Boy- 
some Dutt to get ahead in this business. ish hands may grow 
henchttiing from his pious demeanor, his overpowering success to adorn a fegata 
in the ring, and some fortunate timing—three aging chammons.all (right), a champion’s 
retired. in a burst, and the elders had to promote somebody —Akebi autographed print 
no became thie tirst fore ign grand i hampu ma VOKOFUN i fromm that sells tor as much 
America! That wis front-page news in virtually every Japanese as $3,000 
paper, proof that kokusiika—internationalization—had penetrated 


even the hud ls «el CTV 


“4 \, hal feed reegg fal Fiske 





ON THE TENTH DAY, Oo bright, c ISD MULLIN atiernoon, Akcbone got 
wrapped ip tn along struggle against a mid-level wrestler name 
Asahivutaka—Bounteous Mornime Sun. With their fercely muscled 
ams wrapped around cach other's bounteous belies, the two cor 
ried’ on anelephantine pas de deux that lasted more than o minute— 
blong match by sume standards. Finally Akebono got his opponent 

| 


backed up against the edge of the ning. Rowntecus Morning sn 





vent crashing backward out of the nme, with Akebono'’s bulk smash 


ne down on bang cv] him 


The referee waved fis lacquered fan toward the west—indicatineg a 
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victory for Akebono. | was just about to unleash an uproarious cheer 
wn Tnetioed five big men, cach wearing the formal black kimono 
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| t a oe rf ; ar 7 ‘| a i 
favored by imperial lapanese courtiers around Avo, OOO, SEED PINE 
up to the ring 
These were the =i belh plidies—fery mer suiinied @reats whe ar al 


rifig side to ratily the referee's decision in every match, On o CCUSHI, 


after a close match, i. bhi father in the ring to review the result, a 


a 
procedure known 2s more-1, or talking tover.A long, evidently 
heated mono-i ensued, and then a decision was announced: Some 
judges thought that Akebono had stepped out of the ring betore 
Bounteous Morning Sun went {lving owt. Since the result was in dis 
Pute, the two wrestlers were to fieht an immediate rematch 

The audience (except for me) took this in stride. But I noticed 
that Akebono seemed to be almost rigid with anger. He fixed a bale 
ful stare at the chtef pudge; indeed, Chacl was so distracted bw his 
inner rage that he barely put up.a fight in this second bout, He was 
flipped onto his back in a matter of seconds, The next morning's 
edition of Sanker Sports showed why Akebono had been so furious 
The front Page Whe PVE OVer bo a massive cohor poeta It clearly 
showed that Aboot nd had bed Ti wet| inside the PET, whic *T1 he pusied 
Hounteous Mearning Sun out in their hrst matchup, “Akebono 


Wins ! wile rec charac {crs “But They 





the headline screamed 
Sere [it as a Leva! 

For the next four days the weather freshened as the front wave 
Ol an dppre HhchiTie r Ane STi ew | Vi inmels Wives CHeiornal rin 
to Tokyo. But in the Hall of National Skill there was nothing fresh 


about Akebona, In 








4 bouts cach day he barely went through the 
motions; he racked up two more losses. 

It was further evidence of something Akebono often said: In 
sume, mind is far more powerful than mruscle 

eos see these big fat guys tossing cach other around the ring, 
atid it's hard to understand that this is a mental sport,” Chad told m 
Once, as the mental side, thi spuritual side, 15 o lot more iniportant 
than the body. you cant get yourself in the right frame of mind 
miellectuadly, you. can't won, 

Whe own mental state wassone of confusion. Was it pst a comet 
dence that this bad call had gone against Site wrestler [ror America? 
fit had been, say, Tokanohana or some other japanese star who had 
potten the nod from the referee, would the pudees have even both 

ered to talk it overt 

Cr was | bemg paranoid? It had been a close bout. The judges 
erhaps a rematch 
would have been required no matter who had been wrestling 


a 


didn t have as clear a view as that photograph other. | 
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Toil and sweat done, 
an apprentice med- 
itates before a Shin- 
to shrine. It sits on 

a mound he formed 
from sand spread 
earlier to allow wres- 
thers’ feet to slide. 
The ring was then 
purified with salt. 
After that ritual it 

Is not to be trod 
Upon until practice 


peri Cre Onapilrir, Fat Lee? 


resumes the follow- 
Ing morning, though 
the young wrestler 
unthinkingly entered 
to pay his respects. 
Such regard is em- 
blamatic of sumo's 
Stature as kKokugi, 
the “national sport” 


of Japan. 
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ON toe Last pay of the Autumn Tournament, Typhoon No. | 
Tht ly a7 dy LF afl es] iS] 1 | |. t i | 1ja% 1 fig eth i ite 
come barnvcling up the east coast of Japan and smashed directly int 
i ; ae es : 4 j : | | 
okve with torrential rain and brutal winds, Inside the same hal 
slanohana came on ike « force of nature in hes own night. In the 
1 i r . z a 
battle of the prand champions, Akebono put up token resistance a 
1 | | r, f : ] 7 TE 
best. Jakanohana downed him easily 
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played Japan's national anthem and Hari Hal, the Conquering 
Meno” as Takanohana recerved the wealth of awards given to every 
tournament winner: two tons of rf ton of chestnuts, grapes, and 

1 . 2 , pa ee 
nears. our tons oO} Onons, A Vers supp ake. anew KY from 

i 1 i i i i 
Isuzu, Akebona, playing his stoic samurai role to the hilt, left the 
1 

arena without a smele word for the waiting reporters 
Boro | 1 Pye | hyet | BY TThaeHN 71 £4y Le i Teeter tI | 7 b 1 
pace WOW De anole IOUrnImMent In Sisk Werks, DIET al Lis 
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his family’s hotel in Old Towne. For two years eruptions have bedeviled this tiny 


Caribbean island, yet residents are determined to keep their idyllic life afloat 
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Hot clouds of gas, 
ash, and rock that 
race down the sites 
of the volcano at 
nearly a hundred 
miles an hour have 
turned the Tar River 
Valley into a waste- 
land. The area was 
still tropically lush 
when Joe Devine, 

A geologist from 
Brown University, 
risked a visit to col- 
lect rock samples in 
April 1996 (above) 
"| didn't waste any 
time there,” he says. 
“It was get in, get 
out, and thank your 
lucky stars,” 
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about 5,000 Montserratians— 
nearly half the popula- 
tion—have been evacuated 
to the northern hills from vil- 
lages surrounding the smol- , 
dering crater. Tone | 
In 1632 the first settlers | 
saw emerald slopes reminis- 
cent of Ireland, home to 
many of them, though Sou- 
friere Hills had recently 
erupted. The volcano re- 
mained relatively silent until 
reawakening in July 1995. 
Under Montserrat lies the 
tectonic engine that drives 
the volcano: a subduction 
zone where the North and 
South American plates push 
and form the islands of the 
Lesser Antilles. Rock at the 
edge of the subducting 
plates melts into magma, 
which then rises in columns. 
“it accumulates at depth 
and then blips its way up, 
sort of like a lava lamp,” 
explains Wadge, 
a geologist at England's 
University of Reading. 
Between blips a volcano 
can sit quietly for thousands 
of years. As the magma rises 
to the surface, it forms a 
dome. More magma pushes 
against the dome, creating ~—2 SOUTH AMERICAN —_ 


rockslides that expose fresh elle ATE- = 


—ail =o 
magma in a flash. “That's like atte: ch, a ol a 
pulling the cork from cham- | | ) 
pagne,” says Joe Devine. | ~~ anitie 


Gases in the magma expand 
rapidly and can fragment the 
magma in violent outbursts. 
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Downwind of the action, Plymouth—the capital—and its suburbs receive much 
of the airborne ash. “This area has been overridden by such deposits many 
times in the past.” says Geoff Wadge. “It's really an unsafe place to have a city. 
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became a ghost town; it lies well within the 
unsale vone, three miles west of the volcano, 

“The lifeblood of the country was there," 
said Midge Kocen, who helps ron Montsernat's 
media center. “All the poverninerit offices and 
utilities, most of the shops and petrol stations, 
the post office, the cinema, the public market. 
Explaining all this to you makes me realize how 
much we've had to adapt.” 

Montserratians are » people under siege, yet 
they're going about their disrupted lives with 
equanimity and determination. "We won't give 
up so easy. We ll carry on till we can come back 
to Mymouth,” said Nigel Osborne, who man- 
ages his family's supermarket in temporary 
quarters in Old Towne. 

No less tenacious are Gerard Dyer and his 
wife, Judith. They've been staying with friends 
in St. Johres, about as far nerth of the yolcane 
as you can get, During my visits, when the 
mountain was judged quict enough, people 
could pet passes bo visit the unsafe zone, which 
is how Gerard came to be working on the 
Hanks of Soufriere Hills that bright morning. 

“Th you have aninvils and crops, you can't 
just leave them,” sand Gerard as we walked back 
fo his truck. “You have to come look after them 
and hope nothing happen.” As he spoke, the 
volcano made a crackling sound like distant 
thunder—blocks of solid lava rolling down the 
side of the dome. Gerard didn't even look up. 

Montserratians have become so used to the 
voleang’s huffing and puffing that the initial 
terror has gone. As one woman said, “Ai first 
when there was an ashfall, everybody run. Now 
when the ash falls, everybody look.” 

Later | visited Juclith, who was selling her 
husband's produce from a wooden shack about 
a mile inside the safe zone, where the road 
turns toward the villages that spill down a 
series of valleys on the northwest coast. On 
either side of us were tall palms, mange trees, 
and blossoming, oleancer bushes, 

Drivers stopped to huy a hand of bananas, 
4 tew cucumbers, a bag of succulent green 
squash called christophines, all displayed on 
woiden shelves and brightly colored plastic 
crates, Near /ucdith’s stand a woman clished up 
pelau, a stew of chicken, rice, and pigeon peas, 
from a pot on the tailgate of her station wagon, 
On the other side of the road appliances were 








Vineet I Delia photographed * “Semple iil of the 
Sheitmmidowh” for the Decenler 1996 issue 
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for sale in a makeshift store fashioned fram 
metal-sided shipping containers and plywood. 
A house behind a hedge had become a branch 
af Barclays Bank. 

ludith said that as long as Gerard can plant 
and harvest his crops, the Dyers will pet by, But 
there's always worry. “We're atraid they'll stop 
BiVing passes for us to gel to our fields, 
Pdlon't know what we'd do then,” she said. 

| heard similar concerns often during two 
visits to Montserrat. Every time the voleano 
erupts, people talk of the fear, but the uncer- 
tainty of Irving under constant threat of an 
eruption is somehow worse, weighing on them 
day after day,"No one knows what the end is 
going tobe, a former chief minister told me. 
“It's acsudden change from what was a very 
comfortable life.” 


Pr ALL BEGAN with Soufriere Hills spewing 
out occasional gray clouds of ash and 
steam. Soon after, the earth shook and 
mudiiows raced down ravines. Then 

pyrociastic flows rolled down the eastern side 
of the mountain, turing a tree-shaded valley 
into a moonscape. Dense ashfall turned day 
into might. As the eruptions continue, Mont- 
serratian optimism has been tempered with 
hard reality, as people have come to realize that 
they wort be returning home soon. 

“TE you'd told us two years ago that the 
volcano would behave like this, we'd have 
laughed,” said Cedric Osborne, Nigel's uncle, 
who owns the Vue Pointe Hotel, the only one 
on Montserrat that's still open, 

Minutes belore midnight on September 17, 
1906, the volcano ratcheted up the action. Part 
of the come collapsed, and rocks shot sideways 
out of the crater. Charged ash particles sparked 
lightning, thunder boomed, and fur the first 
lime pebbles pounded the southern end of the 
fife Aone. 

Terrified, people in villages in the line of fire, 
such as Cork Hillond Salem, ran barefoot from 
their beds to their cars to escape the volcanic 
hail. The noise of the eruption carried. “L was 
up reading and heard what | thought was an 
tirplane, said (olin Riley, who lives: on the 
northern coast near Cudjoehead. “In 15 min- 
ules there. was astream of cars passing by here, 
They pulled over and lined the reads all night,” 

“lt sounded like a war” recalled a man 
whose car windshield was smashed by the 
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Pillows of ash smother Plymouth, long since evacuated, after a big blast in 
September 1996. That same eruption pelted Nat Davis's empty house in St. 
Patrick’s with pieces of pumice the size.of marbles. After staying in a shelter to 
the north, Davis goes home to pack for a move to London. Many others have 
also left the tstand, but most plan to return once the volcano again falls silent 





debris. “Tt could have been artillery shells fall 
Inv around the house.” 

The outburst lasted no more than an hour. 
A few houses in evacuated ancas close to the 
ctater were set ablaze by hot rocks, but no one 
was injured, Montserratians, however, were 
sta keti, 

“Tm never turning my back on that valeana 
again, said Gertrude Shotte, a teacher, when 
we met at the Vue Pointe Hotel a week later. 

“Twas one of the ones who spent the night ina 
car by the side of the road after those stones 
started to fall, We're getting the idea that this 
thing really can blow and affect us all” 





WHA SCALE OF ONE TO TER, where ten 
\ is equivalent to the Mount St. 
Helens blowout in 1980, the Sou 
fniere Hills explosion last Sep- 
rember didn't even reach one. Steven Sparks, 
4 British geologist from Bristol University 
one of an international team of scientists 
working out of the Montserrat Volcano Ob- 
servatory (a rented house in Old Towne) 
doesn't think the volcano will ever escalate to 
a ten. “Trathe acculents are a good analogy,” 
1¢ sarc “A ten-car pileup somewhere im the 
United States.in a year is inevitable. A hundred 
cars, possible, A thousand, probably not. It's 
the same thing here.” 

Most likely the volcano will go on throwing 
out ash and stones for years without mak 
ing the island uninhabitable. Acting on this 





expectation, the government began the task of 


shifting human activity out of danger, Pub. 
lic services, roads, and utilities, all centered 
around Plymouth, are being established in the 
north, with the help of 37 million pounds (59 
million U.S. dollars) from Britain, 

“The north of the island has not been aftect- 
ed by a volcane in two million years, so we've 
based all our-contingency plans on that,” Frank 
Savage, Britain's governor of Montserrat, told 
me one atiernoon aver tea, 

The hospital was an immediate priority, and 
the stati moved key equipment from Plymouth 
toa school in St. John’s, where classrooms were 
converted into wards. The phone company 
moved nearby, building a compound of trailers 
ona tidy lawn. To provide electricity, two gen- 
erators housed in trailers by the cricket pitch in 
Salem started up in mucd-1996, Constnaction 
crews assembled wooden houses on dirt lots 


hs 


A white lace of 
breakers in the far 
distance trinvs a del- 
ta formed by debris 
that often roils down 
the Tar River Valley 
to the sea. About a 
quarter of a square 
mile in area, this new 
land may not with- 
stand the force of 
hurricanes, 





cut into emerald hillsides, giving sume people 
hope af moving out of shelters, Engineers drew 
up plains for a jetty in Litthe Bay; clits there 
offer protection for supply ships coming in— 

Montserratians leaving in a horry, if it 
should ever come to that. 

Every day the scientists brief the governor, 
chief minister, and local officials about the sta- 
tus of the volcano, Decisions are then made 
about which areas are presumed safe enough to 
live in and which are too da pens even to Wis 
it. The government aims always to have enough 
Tine to move everyone out of danger. “We have 
to have faith in the scientific advice and hope 


to God they'vegot it right,” said Savage, 


In the evening Morntserratians gather 
around their radios and listen to the volcano 
report, a ritual | observed at a shelter in the 
ot, Martin de Porres: Roman Catholic church 
in’ Salem, People are aware of the danger of 
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happet, we should all go home, said an 
elderly manin o goll cap, who gave his name 
only as Mr. Svers. He was one of 80 oF so people 
evacuated from St. Patrick's to the church 
shelter. “What are they going to do—kecp us 
out for two yveurs? 

Along with a dozen or so other evacuecs, we 
were sitting on the church steps: enjoying the 
cool breeze that blows in rellobly at dusk, Keg 
alt pring from a boom box on one womans 
lap, and aamother nursed ber babw, No one dis 


apreed with what Mr. Svers said, but no one 
was eager to mun afoul of the volcano etther. “Il 
Isnt my Ww sh, but the eoverniment says slay, a0 
l stay, aimun said 

Inside the church, rows of cots had replaced 
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This is an uncomfortable way to live, but the 
people in St. Martin's, and wherever else | 
went, were noth ne Ww net stone, “As | harles 
Daly, a tax. driver with time on his hands, said, 
“lL dont beleve in complaining. What's the use 
of that? You just make dow 

At the shelter | got to know a man by the 
name of Mat Davis, who said he mussed his old 
routine, Sixty-seven years old and retired from 
his job 2s.a handyman for the government, Nat 


fon church in 





was Lhe bell ringer for the Ang 
St. Patrick's, “Six in the morning and six im the 
evenina, be sa proudly. But theres no one 
lett to ring it for new, 
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Nat said he had no pood reason to stay on 


ontserral, especially now. He was reterring ti 


Britain's offer of @ two-year residence permit, 
and public assistance if needed, to any islander 
who could afford the airfare. Nat already had 
his ticket and would join 900 other volcano 
refugees in Britain, He planned to live with his 
brother Patrick, who had moved to London 
decades earlier. 


AT ToLD we he needed to make 
one last trip te his house in St. 
Patrick's, and | offered to drive 
him there, Just past Cork Hill we 
came to a police barricade in the middle of the 
road, | fished a neon green card from my bag. It 
said, DANGER, OFFICIAL PASS: HIGH RISK OF 
VOLCANIC ACTION: PERSONS ENTER AT THEIR 
OWN HESK, The officer waved us on, and we 
entered the utisafe zone in a swirl of ash. 

Nat's place was a two-story lemon-colored 
stucco house commanding w clear view of the 
sea. Chunks of pumice speckled the lawn and 
orange-tiled roof, A neighbor's goats, let loose 
to fend for themselves, grazed peacefully near- 
by. Behind us rose a mountainside whose cov- 
ering of trees, scorched by volcanic gases, had 
turned a deathly brown. 

“We just tinished building this,” Nat said, 
leading me into a hallway tiled in gleaming 
gray. His three brothers—Patrick in London 
and two others in the U.S.—had all contrib- 
uted money for what was intended to be a 
vacation and retirement property. 

In silence Nat busied himself, placing a few 
clothes in plastic bags, scouring the teapot, 
sponging the kitchen clean, and scraping the 
balcony clear of ash caked by rain. Then he 
began a real project. “My brother wife like ber 
siigar-cake,” he said, so [ll make it and carry it 
to her.” Sugar-cake, Nat demonstrated, is candy 
made with freshly grated coconut and light 
brown sugar, He cooked it for several hours 
the old-fashioned way—on a charcoal brazier, 
which Montserratiins call a. coal-pot. 

By now the afternoon shadows stretched 
long and thin, Nat locked the front door and 
nailed a sheet of plywood across the garape to 
keep out stray animals, “I'm not really sad to 
leave this,” he said, “ll be back someday.” 

Two days later | watched him board an air- 
plane without a backward glance. Two months 
after that the southwest crater wall of the vol- 
cano began to crumble, and the government 
put St. Patrick's completely off-limits, 
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Unlike Nat Davis, Matilda Farrell, who came 
to Montserrat from Dominica 23 years ago, has 
no intention of leaving her adopted island, 
despite the urgings of her mother and grown 
son back in Dominica. “| come asa housemaid 
when I was 19," she said, "This is my home.” 

Matilda used to have steady work pumping 
gas in Plymouth. Now marking time at St, 
Martins, she takes what work she can find: a 
little ironing, selling car parts, making salt-fish 
candwiches at a lunch counter, 

Like the others at the shelter, she relies on 
weekly government rations of basics such as 
epgs, macaroni, meat, and tinned veyetables 
supplemented by herbs and other garden 
ingredients: The kitchen arrangements were 
discouraging—one stove in the church base- 
ment. another in an outdoor shed, and a 
coal-pot—but Matilda created masterpieces 
nevertheless: kingfish and green bananas, 
chicken wings marinated in thyme and roast- 
ed, a moist cake made from sweet potatoes. 1 
began filling my notebook with her recipes, 
complete with sketches of island staples such as 
dasheen, or taro, and tannia—brown, potato- 
like root vegetables she used to make soup. 
“You partake of some?” Matilda asked. 

The soup was delicious. The meat, falling 
from the bones of turkey wings, was tender and 
succulent in a broth thick with lentils and the 
satisfying starchy roots. We ate sitting on the 
church steps, side by side like sisters, When 
[asked Matilda how she coped with life under 
the volcano, she spoke of faith and gratitude, 

“We don't know when the volcano will do 
something. The geologists do the best they can, 
but they don't know either. Only God is in 
control We can only pray that when the next 
event come, there is no danger to it. We still 
have to thank Ged that we have food and 
shelter and friends.” 

Faith is the islanders’ bedrock, Most villages, 
no matter how small, have at least one church, 
and nearly everyone attends services dressed in 
Sunday best. Hymns ring across the hills from 
front porches at sutiset, an outpouring of de- 
votion that helps people accept the upheaval, 
“AL first it really gets on your nerves, but then 
you put God first and everything smooth out,” 
said Rose Anna Ryan, a nursery school teacher. 

For many, adapting to the new reality 
requires a leap of faith. Gertrude Shotte, the 
teacher whose nerves were jaingled by the 
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Life begins anew in the 
north: Jeneve Bramble cud- 
dies her son Jal, born after 
she fled St. Patrick's for a 


church shelter in Salem 


Some of the uprooted are 


now reaccupying homes 
trucked one by one from 
villages near the volcano to 
the salety of Gerald's Park 
Ibelow), where children head 


for temporary classrooms 








Hovering so close that steam swirls into the open cabin, a helicopter carries scien 


tists to the dome to look for signs of an imminent eruption. On the basis of such 


information, the government constantly reassesses the safety of areas that are still 








inhabited. The future? It's an educated quess. “Politicians want clearcut answers, 


but volcanology doesn't work that way,” explains John Shepherd, a geophysicist 


trom Lancaster University, “You can’t predict what a volcano is going to do.’ 








Clouds reflect the 
glow of magma blaz- 
Ing through fissures 
In the dome's thin 
Crust. aS 566n ina 
time exposure. Mes- 
merzingly power 
ful—and potentially 
lethal—Soufriere 
Hills could continue 
to erupt for many 
years. Come what 
may, Montserratians: 
commitment to one 
another and their 
siand should see 
them through 
“We're very gener 
ous and community 
onented,” said one 
man. Were also 

a Very Optimistic, 
hopeful people, so 
we ll hang in there.” 
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Like a god, roboticist Mark W. Tilden loqks down on his creations 
robots built from discarded electronics beijit isco by the sun. 


160s, Fabots have multiplied in i 
2545 and experiment with artificial | 
id steel, more and more behave like fl 
iy in changing environments. 


REVOLUTION 


By CURTSUPLEE Photographs by GEORGE STEINMETZ 
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Off the factory floor and into 
the operating theater, a mod- 
ified industrial robot hangs 
poised over an obliging skele- 
ton in Pittsburgh's Shadyside 
Hospital. During hip replace- 
ment surgery, ROBODOC drills 
a cavity in the femur (held by 
steel brace) so that the doctor 
can precisely fit an implant 
into the bone. 

Fianked by a nurse and en- 
gineers, Dr. Anthony DiGioia 
uses another system, HipNav, 
to display the exact position 
of the pelvis and a plastic cup 
onto a screen so he can accu- 
rately place the cup into the 
socket. Experts predict that 
within ten years such technol- 
ogy will enter most hospitals. 
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Endowed with ESP [So4 a ten-loot-tall AAS robotic explorer called Dante, with video-camera 
Hollywood's 1954 Byes Gnd Hoh spideriie lags, scrambled over the menacing nov ol an Alaska 
Tobor (“robot" Aoleano While technicians 7 000 miles away in Califarniawatehed the sreans 
backward) attacked by satellite and controlled Dante's descent 
hostile humans anc Aut f fobote ara to reach the next stage of laborsaving utility, they will havi 
defended friends. [Io Gperaleowith less human supervinon and be able to. make at least atew 
Programmed to Cacsions for Thensenves— oes that pose atomicdahia challange: “VVhile 
react ta movement, Wwe know how to fella robot to hondle an specific eco,” saves baverv "Wwe 
sound, and light, IT Can Dal give a robot enough ‘common sense’ to rofably interact will 
opposite) mimics chmamic word,” That's why we don't have robe 
emotions: Here tt Of aia’ Vas and ofa /reks Une Creatures That tan olay Vozart or mai 
smiles because es and cutihunke thew inventors 
people are nearby deed the quest for tise anifiqal intelligence (All has produced vary 
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Hovering above a 
mock town, CYPHER 
displays its surveil- 
lance capabilities at 
Fort Benning, Geor 
gia, The robotic hell- 
copter, developed by 
Sikorsky for military 
use, can take off, fly, 
and land by itsel. An 
operator need only 
UuSe a mouse to mark 
C¥PHER's destination 
on a computer 
screen, One of a new 
breed of autono- 
mous iliers, CYPHER, 
six feet in diameter, 
is smart enough to 
track & person and 
Strong enough to 
carry @ 5O-pound 
Inad to a drop point 
30 miles away. 
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a cockroach in Isao 
Shimoyama s lab 
at the University 

of Tokyo 15 ready 
to receive remote 
control signals that 
Wil stimulate its 
nervous system 
setting its lags in 
motion, Such “bia 
bots” may someday 
help researchers 
understand how 
insects move, says 
biologist Rebert Full 
of the University of 
California, Berkeley 
where scientists 
are working to give 
robots with legs 
the same speed, 


stability, and grace 
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Driving Forces 


Sparks shower a Honda assembly line as robotic arms weld auto bodies in 
Japan, the self-styled “robot kingdom.” Quick to embrace industrial robots, 
Japanese companies became the world's leading manufacturers and con- 
sumers, harnessing automation to raise productivity and quality. To keep 
up, car companies around the globe installed robots, replacing some 
workers. Using a video camera for eyes, Naviab 5 (left) steers a van through 
a Pittsburgh tunnel at 60 mph, leaving Carnegie Mellon researcher Dean 
Pomerleau with free hands. Soon scientists will demonstrate a highway 
system featuring robotic cars that within 20 years could do all the driving. 








Creepy Crawlers 
Clinging to a sphere, a 
“spider” robot uses 16 legs 
to clamber over a gas tank 

in Tokyo, checking for cracks. 
Like their animal models, 
robots vary in size and shape 
a5 scientists adapt them to 
specialized niches. 

Experimental solar-powered 
“ladybugs” (top left), devel- 
oped by Sanyo, use light- 
sensing eyes to turn toward 
the sun, A DENSO inspection 
robot (bottom left) contracts 
and expands like an inch- 
Worm, using minimal power 
to move through a tube, 

As factories make smaller 
and smaller electronics, 
robots will shrink further, says 
DENSO researcher Nobuaki 
Kawahara, who says the 
future lies in micromachines, 








Frozen in flight, “Troody,” a replica of a Troodon, balances between 
steps. Sixteen miniaturized motors—the equivalent of muscles— 
propel her forward. A series of springs adjusts to shifts of weight 
and speed as she mimics the quickness and agility of a real dino- 
saur. Wheeled robots are easier to build but limited in mobility, says 
Troody’s creator, Peter Dilworth of the MIT Leg Lab. “The world is a 
complicated, three-dimensional place,” he explains. 

Strapped in a telemetry suit, puppeteer Barry Crane (below) 
prepares to guide the arms of a Tyrannosaurus rex about to chase 
the heroes of Steven Spielberg's The Lost World into a waterfall. 
Crane and five others from Stan Winston Studio controlled the face, 
head, neck, limbs, and torso of the nine-ton beast, transforming a 
master-slave robot into a movie character. 
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Sea and Space 


Solo submersible, an Odyssey 
llb hangs suspended ina 
Newport, Rhode Island, 
acoustic test tank several 
months after mapping tidal 
mixing off Vancouver Island. 
Unlike other unmanned 
underwater vehicles, the 
Odyssey Ib is tetherless, mak- 
ing it cheaper, faster, easier, 
and safer to operate, espe- 
cially in deep or icy waters. 
MIT Sea Grant researchers 
envision networks of such 
robots, equipped with 
onboard intelligence, roaming 
the ocean to gather data for 
relay to scientists on shore. 

A six-foot-long prototype 
lunar rover (below right} 
parks on a slag heap where 
Carnegie Mellon researchers 
check its ability to guide itself 
over rough terrain. Plans call 
for Earthbound “tourists” 
to steer the rover once it 
reaches the moon. The vehicle 
is smart enough to ignore bad 
drivers. The Sojourner micro- 
rover (far right) undergoes 
final preparations at the Jet 
Propulsion Laboratory in Pas- 
adena. Sojourner, scheduled 
to land on Mars on July 4, 
was built to gather informa- 
tion on soils and rocks. In 
touch with Earth just once a 
day, the rover, capable of cov- 
ering 46 feet a day, will pick 
its own course, driven by tiny 
solar-powered motors. 
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Arcing from a Tesla coil, 1.8 Be a 
million volts shoots through in : | 
a Christmas tree, down a tage. . | wan. 

holding physicist Austin Rich- —_——— oor 
ards, and into the floor of art- |  p— - 

ist Christian Ristow's San t- = . r 
Francisco warehouse. Later ‘ " 4E- = | / 
in this performance a claw * , 4 —— 
destroyed the tree. “There's = oe 
a certain thrill in viewing raw | a ee Ne. 

power unleashed,” Ristow 
shocking about a machine 
that appears alive,” 

that robots may one day 
replace humans as Earth’s 
dominant creatures. Niloli 
Tesla, who invented radip- 
controlled machines as Well 
as the coil, foresaw the Wy 
impact in 1919. “Teleautomata 7.” 
will be ultimately produced,” 
he wrote. “Their a it will 
create arevolution.” “~~ [] 
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THE DAWN OF HUMANS 





Three Europeans share an afternoon 
in Rome. Geologist Aldo Segre, at left, 
and physical anthropologist Antonio 
Ascenzi examine the skullcap of 
Ceprano man, which may be as old as 
700,000 years, at the Italian Institute 
of Human Paleontology. Recent fossil 
and archaeological discoveries in Italy, 
Spain, Britain, and Germany are turn- 
ing back the clock on the earliest 
human settlement of Europe. 
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By RICK GORE SION ASGRTANT (H/TOR 
Photographs by KENNETH GARRETT 


No A SUNDAY AFTERNOON in 
March 14 a glimmer of bone 
caught Italo Biddittu's eve as 

= he glanced at the shoulder of 
new roadbed in the Italian countryside, 55 
miles southeast of Rome. Two years later, on 
4 warm day in May, the veteran archaeolo- 
gist and [ walk along the fresh blacktop of 
that stil unopened road near the tuwn of 
Ceprano. The air is filled with bindsong and 
the smell of mint. We pause as a shepherd 
leads his bleating flock across the road and 
then continue on to the spot where Biddit- 
tu saw the piece of 
bone-—an eight -foot- 
high bank of earth | | 





created when a buil- 
dozer cut through 
small hill. 

on Tah wherever 
bulldozers work, we 
Inspect in case they 
dig up something an- 
cient, Biddittu. says, 
explaining why he was 
there in 1904, 

“Something ancient” in Italy usually dates 
back |,500 te 2,500 years to Roman or Etrus 
can times; But the fragment of bone Bid- 
dittu picked up in 1994—a specimen from.an 
early member of our genus, Home—was star 
tingly older, probally dating back 800,000 
to 900,000 years, Bidditty didn't realize it 
then, but he'd just set the clock back at least 
300,000 vears tor Furope's aldest known Hervw 
specimen. 

“Quit... precisamente,” he says, kneeling 
and scraping away the soil that landscapers 
have since phiced over his discovery site. "Right 
here is where | saw the fragment. It was about 
four centimeters |on¢ and a half inches| long.” 


The Continuing Search for Our Origins 





Artiches in this seres focus a0) early members of our own 
gers and the hominids thar prececed them, Much of this 
heararch wat supported by your Society. 


soon after the discowery Biddittu and a team 
of his colleagues from the Italian Institute of 
Human Paleontology swarmed over the site, 
excavating hundreds more such fragments, 
many no bigger than splinters. By the spring 
of 1996 they had pieced together much of 
the skullcap of what has come to be called 
Leprano man. 

The news ef this surprisingly old European 
fossil has drawn me to Italy. For much of the 
past two years | have been reporting on new 
ideas about the evolution of Momo and j 

spread throughout the world. 

Biddittu’s find is 
just one ofa rash of 
| early human fossil 

and «other archae- 
Glogical discoveries 
mide in Europe 
the past lew years. 
These finds, in sites 
ranging from  tialy 
and Spain to Britain 
and Germany, have 
forced scientists to 
rethink their ideas 
about whe the first Europeans were and when 
they arrived on the continent, 

Until this decade scientists knew little about 
humans in Furope before the Neandertals 
appeared about 230,000 years age, Only a scat- 
lering of older human fossils had been found, 
Many specialists doubted that any human spe- 
cies had even stepped foot on the continent 
until about half a million years ago," 

The most logical candidate for settling 
Furope was Homo erectus, a species that proba- 
bly evolved in Africa about two million years 
ago. Erevtus looked a lot like modern humans 


“ser “Neandertals,” in the January 1496 issue, and 
“Expanding Worlds” May 1997, both by the author 
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Determined to leave no bone unturned, archacologist Italo Bidditrw and paleontologist Eugenia 
Segre-Naldini revisit the highway construction site 55 miles southeast of Rome where Bidditty 
unearthed Italy's earliest human in 1994. Reassembling the bulldozer-shattered skullcap took 

a year, Italian researchers identify Ceprano man as a European Homo erectus, 
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Some scientists believed that Dy Pine. Cire 
¢ to early humans, 
anew species of Home, one better adapted tor 
life there, had evolved. The first European, they 
thought, could have been a primitive form of 
Home sapiens or even something entirely aii 
ferent. But there simply weren't enough fossils 
to determine which species arrived first. 





Europe did become accessih 





T WAS INTO THIS MAELSTROM ol cvolution- 
ary uncertainty that Italo. Biddittu stum 
bled when he picked up the first 


of Ceprane mm The teasembled skull, 


Mic 


which lacks a lower jaw aid face, now resides 
in a safe in the office of Antomio Ascenzi, a 
nhysical anthropologist m the medical school 
at “La Samenza” University of Kome, who 
with the team that excavated and 
analyeed the skull. 


worked 


For now, were calling him Morne erectus, 


save another team member, geologist Aldo 
Seore of the Ttultan Institute of Human Paleon 
tulogy, ws his wife and collaborator, Pugenia, 
drives me through Rome's morning rush-hour 
nic to meet Lepraino mn 

[he Segres usher me into Ascenzi’s high 
calinged office in the grand old stone build 
Lae that houses the university § pathology 
department “Now you'll see the oldest skull in 
Europe, says Asocnzi, a courtly man of around 
BO. as he places the reassembled skull, with tts 
law sloping forehead and large browridges, on 
his desk. Tracing 





15 finger across the skull, 


Ascenz points out features that seem subtle, if 


not arcane, to me but that indicate to spectal- 
sts that Crprano man was a orice ¢creciis, hut 
with some cistnetive features, 

“Classic Home erectus has. aslight crest along 
the center of its skull,” Ascenz) savs, running o 
finger trom the forehead back. “This skull has 
no crest at all.” Ascenzi also points cul that the 
Leprano mans brain was significantly larger 
than that of the classic erect: 

Ascenzi doesn't believe that Ceprang man 
belongs to the same species as another human 
fossil, the Mauer mandible, found in 17 atu 
site called Mauer near Heidelberg, Crermany. 
Some scientists assign that specimen to its own 
species:ot Homa, which they call Momo hendlet- 
bergensis, They believe that /esdelhergensis 
migrated to Furope about half a million years 
aco from unknown parts and later evalved into 
the sturdy, cold-adapted Neandertals, The 
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Bones from bevel six at the Sierra de Atapuerca’s 
Gran Oolina site demonstrate a human presence 
in Spain at least BOO.000 years ago. Nearly a hun- 
dred hominid fossils and pwice as many stone 
tools were collected Here In the 1994 and (995 


Px CVation seasons. 


Italian scientists seé more resemblance he 
tween Ceprano man and erectus fossils of 
about the same age thatewere found in the 
[950s across the Mediterranean Sea in Algeria 

“That suggests that the oripinoof the peaple 
of Ceprana mint be North Africa, says Segre: 
lf so. scientists must fvure out how those carly 
humans reached Italy without leaving traces in 
lurkey, Greece, ar other points en mute. Segre 
wonders if in the past western Europe and 
Attica were connected by land, Although other 
screnitists doubt that idea, Segre cites the cis- 


covery at carly stone tools in Sich 
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Carving a European Niche 
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“Large question marks” are what British paleontologist Alan Turner sees on potential passages from 
Africa through Gibraltar and Sicily, Even with a glacial sea-level drop such travel would have required 
a seq crossing. (Coastlines today and about /00.000 years ago are shown.) Evidence for the first 
routes into Europe remains scanty. Did early Homo find a way to cross deep water! Turner also sup- 
gests that large carnivores, like the saber-toothed cat and hyena above, probably created obstacles 
to sustained hominid setcement nerth of the Mediterranean until about 500,000 years aga. 


oR THE sCHeNTisrs who ponder such 
migrations, 1994 brought more sur 
prises. Before the Italian team had ever 
begun to assemble the pieces of Cepra 
no mans skull, discoveries in England and 
Spain, triggered a nationalistic rivalry over 
which country could clatm the first European, 

In the spring of that year British scientists 
working at a site called Boxgrove a few miles 
inland from the English Channel announced 
the discovery of the earliest evidence of Homo 
in’ Britain—a tibia, or lower leg bone, wbaut 
110,000 years old (page 108). The excavaters 
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also found hundreds of hand axes similar to 
those being made by humans in Africa at that 
time. The tibia apparently belonged to a man 
whose people had crossed into Britain between 
475,000 and 524,000 years ago, when the Brit. 
ish fsles were connected to the European con 
tinent bya land bridge. 

According to paleoanthropologist Chris 
Stringer of the Natural History Museum, Lon- 
don, the people of Boxgrove were Homo hetdet- 
bergersis and may have migrated to Europe 
at about that time. The bearded, energetic 
Stringer brings the tibia from the storage vault 
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How bushy te-athe Home family cee! British 
maleoanthrapologisc Chris Stringer thinks that 


the 500.U000-year-old Mauer mancibhe (left with 


Peidelberg, Germany, in background), represents 


H, hbeidelberpensis, a species more modern- 
che first soe 


cies to populate Europe. According to Stringer 


loging than A retin and pera 
the jutting brow and rounded back of a 300,000 
year-old skull fromm Steinheim, Germany (below) 
piace i Ct a branch Peace fram thease earllest 
Europeans to the Neandertals, Many scientists 
share Stringers view of a multibranched family 
Others believe that just tWO SpecIes 
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Under the brush of artist john Sibbick, an 
ancient Briton appears as he may have been 
about 500,000 years apo. Inspired by the tibia 
and pair of lower incisors (below) recently 
discovered at Boxgrove, this reconstruction 
aso draws on other similarly dated Horne 
hegelbergensis fossils, including a skull from 
Bodo, Ethiopia. Deftly formed flint hand axes 
like the one clasped at right were found by 
the dozen in the same deposits that yielded 
the tibia. Bone dimensions indicate that Box- 
grove mans stature was comparable to that 
ofa husky modern adult, A mid-shaft break 
reveals the striking thickness of the tibia. 
such mass reflects not only the physical de- 
mands put on the bone and the exertion af 
large muscles but also a diet rich in minerals 
and procein. This northern European popula- 
ton may form part of the ancestral stock of 
the large-bodied, cold-adapted Neandertals 





horse, and another species of sabertwoth. All 
were found at a nearby site by a team led by 
spanish paleontologist Josep Gibert. They were 
discovered on hap ofa cache of 15,000 other 
animal bones of the same age, Almost all show 
syns of hyvena-gnawing, leading scientists to 
belneve that the site was a hvena lar. But the 
skulls were not crushed as hyenas ustially leave 
the skulls of their prey. Instead, the rear of ewch 
skull was missing incall but the sabertooth’s 
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“We think humans broke into the skulls with 
stone lools to eel the brains,” says Martine?- 
Navarra. Although the sabertooth’s skull was 
not broken, its fangs were missing. Martinez. 
Navarro speculates that carly humans used 
fangs as knives, 

Excavators at this site, known as Venta 
Micena, found what Gibert and his 
colleamues argue is the skulleap ol an intent 
Home. The tosiil isa brown patch of bone 
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three omehes in diameter. Th was dis- 
covered near a seven-inch-long piece of an 
infant's upper arm bene: Most paleoanthro- 
pologists who have seen the bones: believe, 
however, that they belonged to a young horse. 

Whether or not the skullcap is human, many 
archaeologists now think that the presence of 
Afnican fauna together with human tools and 
evidence of butchery at Once suppart the the- 
ory that humans had made it into southern 
Europe prior tau million years ugo. 


jor onty did members of the genus 
Home reach Europe earlier than 
previously believed, they seem to 
have been capable of advanced 
behavior, A deep dent across the browrilpe 
of Ceprano man muy testify to that, 

“We studied this with a physicist,” explains 
Antonio Ascenzi, lightly touching the scar 
while showing me the skull at the medical 
school in Rome. “We think the man was 
charged, perhaps while hunting, by an animal 
the size of a bison, One of its horns struck his 
forcheadd at around 35 kilometers {22 miles| an 
hour. But he wasn't killed. The wound healed.” 
The scar may be the earliest evidence that 
Homo bad begun to hunt large, dangerous 
anicials. 

British excavations at Boxgrove indicate that 
the man whose tibta turned up there may have 
been a hunter ton, "We lave a piece of horse 
sipula with a wound probably made by a 
wroden spear, says Boxgrove’s site director, 
Mark Roberts, as we walk the extensive excava 
tion site, which until 1995 was a hundred-acre 
gravel quarry. Half a million years apo this 
landscape of gouged earth, littered with heaps 
of chalky gravel, was the shore of » peaceful 
lagoon with white cliffs rising behind it, 

“Horses may have moved up and down the 
coust in herds,” says Roberts. “Almost certainly 
humans would have been hunting them coop- 
eratively, rather than scavenging them. We 
beliewe that because we never find butchery 
marks on bop of the tooth marks of scavenging 
animals. It's always the other way around.” 
Roberts thinks that the scavengers would arrive 
after the humans had already lett with the best 
cuts from their kills. 

“Before, we doubted that homans had 
speech this early, says Roberts, “But for this 
kind of group hunting, which would require 
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strategies such as ambush, speech would have 
been critical,” 

Even stronger evidence of hunting began to 
emerge in the fall of 1995 near the town of 
Schéningen in Germany. There scientists have 
discovered five arthully shaped throwing spears 
about 400,000 years old at a site on the edge 
af an enormous strip mine. | stand near the 
rim of the mine, which plunges 330 feet down 
and extends for three and a half miles, with 
the chne! archaeologist, Hartmut Thieme at the 
Institute for the Preservation of Historic Mon- 
uments. We watch a monstrous |40-foot-high 
excavating machine dig away tons of earth with 
a conveyor line of dirt-liting buckets. 

“We never would have made this wonderful 
discovery if the mining company hadn't dug 
here, says Thieme, who for 14 years has pre- 
ceded the digging buckets to rescue any arti- 
facts that turn wp. In 194 he persuaded the 
mincowners to spare the promontory where 
the spears were found along with thousands wf 
butchered horse bones and the hearths of 
camptires. 

“Try t image the seene 400,000 years 
age, he says. “A lowely lake with herds of horses 
drinking at the shoreline, Humans hiding in 
the bushes, At the right moment they leaped 
aut, throwing spears, Since the horses wonulein’y 
run into the water, it was easy to catch them.” 

ln Vhieme's lab | see the spears, which had 
been tised and abandoned in a peat bog near 
the lake. For 400,000) years the spears were pre 
server! by the moust peal. The longest one, now 
broken inte two pieces, once measured more 
than seven feet, Thieme pulls its tip trom the 
bath that now protects it, Dark brown and plis- 
tenting, it looks as if it were carved yesterday 

“Look at that tip,” he says. “T's so fine and 
narrow. The heavier weight at the front of the 
spear tells us it was made to be thrown trom a 
distance rather than thrust at close range. The 
hases of some of the spears are rounded, per- 
haps from their use as dipping sticks” 


VEIN MORE PROVOCATIVE evidence of 
the increasingly elaborate behavior of 
the early Kurepeans lies about 60 miles 
from Schoningen. | drive through the 
rolling farmlands of the Thuringia Valley to 
the outskirts of a village called Kilzingsleben., 
Entering a fenced-olf excavation area about a 
third of an acre in size, | find the site’s director, 
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Looking beyond the bulging brow of an ancient human, archaaciogist 
Dietrich Mana (left) sees “conspicuous evidence” of complex social 
activiry as early as 412.000 years-ago at Bilzingsleben in eastern Germany 
Hominids Mania regards a5 advanced Homo erectus used diverse tools 
crafted from store, bone, antler, and wood to hunt and butcher rhinos 
elephants, and bison. An elephant les bone fragment (below) carries 28 
marks Mania calis “deliberately, regularly engraved cuc lines,” which he 
belleves “indicate abstract thinking and symbolic behavior, Interpreted 
aa permanency occupied campsite, Bilzingsieben preserves evidence 


af structures and a paved space for group rituals (bottom) that may 
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ever. they continued to live in warmer 
regions. In [993 another Spanish team working 
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when the food supply shuts down, so humans 
d te live on meat tke carnivores rather than 
on vegetation like most other primates,’ says 
Gamble. This meant getting to the right spot ; 
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Torrents of water rocketed 
from outlet tubes at the 
base of Glen Canyon Dam 
for seven days in the 
spring of 1996. The artifi 
cial flood was designed to 
marshal sediment fram 
the riverbed to rebuild 
downstream beaches long 
eroded by the dam's fluc 
tuating outilows., Viore 
than 50 new beaches were 
created, only to be threat 
ened by this year's runoff 
from a record snowpack in 
the Hockies 

Glen Canyon Dam has 
been hailed by supporters 
tor ts water storage and 
power generation but 
denounced as Pandora's 
dam by aenvironmentalists 
Bruce Babbitt, Secretary 
of the Interior, recently 
decided to reduce the 
range of fluctuation in the 
dam's outflows to protect 
the downstream environ 
ment from erosion, even 
though such action 
limits the darmn’s ability 
to generate electricity in 
periods of peak demand 


Target of five million tourists a year, Grand Can- 
yor National Park ts-also invaded by frequent 

air pollution as on a May morming |following 
pages). Restrictions to reduce noise from sight- 
Ssaaing airplanes and helicopters are being 
phased in. On the Colorado River, boaters 
encounter an ecosystem transformed by Glen 
Canyon Dam wporiver, St unresolved: Can all the 
canyon's competing interests be satisfied? 


By MICHAEL E. LONG 
Photographs by PETER ESSICK 











HE BIG, Wave in the Colorado River's 
Crystal Rapids chins tn place like 
an ocean: breaker that doesn't 
know where to go. The first: four 
diries of our fleet have avoided it by hewing 
to Crystal's relatively calm right flank. As we 
enter the rapids tongue in seguir, boat- 
man Martin Litton loses his left oar because 
of a cantankerous oarlock, and the oar floats 
beyond the desperate grasp of guide Stephanie 
White. We find ourselves pointing toward the 
monster wave, 25 feet high—the centerpicee 
of one of the most intimidating half miles of 
white water in North America: 

With a display of brawn that would do cred- 
it to a twentysomething, 79-year-old Litton, 
the grand master of dory boatmen, keeps 
onpHotd straighton. We ascend the big wave as 
a climber ascends « vertical face of trock—and 
lose momentum. | see wavelets frothing on the 
curling crest, and instantly we are flipped like 
frying epes, sunny-side down, into the green, 
wet womb of the Colorada, 

When [ surface, I see Litton near the cap 
sized Sequofa. | hear White screaming, “Swim 
right!” We are being carried toward the Rock 
Garden, a phalanx of boulders marked by 
blisters.of surf. The aluminum dory crashes 
Into one rock, then another, generating great 
haraons that resonate through the canyon. The 
current delivers me into a rooster tail of foam. 
Like a twig in a torrent | carom off a boulder, 
hanging a leg and lacerating a thumb. In this 
lempest a rescue dory appears. We are hauled 
over the side like rag dolls, 

Later, on a beach across from Thank-Ged 
Eddy, we contemplate the stove-in stern of our 
[B-foot dory, “You re not going to write about 
this, are you?” Litton asks. [t is awry question. 
He knows perfectly well ['m going to write 





Planting his oars in the teeth of Horn Creek, 
one of 95 major rapids in the canyon, a boat- 
man braces his dory to keep it trom flipping, 
Tempestuous Crystal Rapids capsized the 
author's boat, dumping its crew into frigid 
water for a four-minute sluicing through rock- 
studded white water before they were res- 
cued by another dory. 
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about our flip in Crystal Rapids. The rapids are 
part of my reason for being here, 

| have embarked on this voyage to experi- 
ende a river altered by man's hand: Since [963 
Glen Canyon Dam has been like a tourniquet 
on the Colorado River, restricting the river's 
flow and changing its environment. Crystal 
Kapuls is a pretty good example of that, 

Crystal wis built by a debris fliw—a Pare 
ful slurry of boulders, mud, and detritus fed 
by heavy rains—that cascaded down Cr yatal 
Creek Canyon December 6, 1966, Like churn- 
Ing concrete, the mixture stormed into an 
unremarkable stretch of river, creating deadly 
rapids that have killed five people, more than 





any other Grand Canyon rapids. 
remains a dangerous rapid,” says 
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Bob Webb, a hydrologist with the United States 
Geological Survey, “mainly because Glen Can- 
yon Dam, 113 miles upstream, constrains the 
Colorado's flow to somewhere between 5,000 
and 20,000 cubic feet of water per second.” 
Before the dam, flows of more than 120,000 cts 
miled through rapids, rearranging rocks like a 
cue ball disperses billiards, 

“Everybody talks about the Grand Canyon 
cutting downward,” Webb says. “Now its filling 
up. Debris flows from the tributaries-are con 
trolling the hydraulics of the river, creating 
new rapids and enlarging others.” 

Such debris thows are only one of the envi 
ronmental problems that have dogged the river 
since the dam closed its gates in 1963, inaugu 
rating an epochal transformation. “The dam 
provides us with recreation and electricity, bul 
its alteration of the river's flow has been deci 


sive, says Rob Arnberger, superintendent of 


Grand Canyon National Park. “One ecosystem 
was destroyed and replaced by another.” 


LEN CANYON OAM 1s a@ hangover from 
early 20th-century water wars among 
states served by the Colorady Rivet 

and its tributaries, With thirsty California at 
the end of the pipeline, Colorado and other 
upper basin states feared they would lose their 
share. The states resolved the matter in the Col- 
orudo River Compact of 1922, agreeing that 
Colorado, New Mexico, Utah, and Wyoming 
would deliver 7.5 million acre-feet a year of 
river Water to the lower basin—Arizona, Cal- 
fornia, and Nevada. 

Congress authorized Glen Canyon Dam mn 
[956 as a water-storage facility to help fulfill 
the compact and to generate cash through the 
sale of hydroelectric power. The dam was 300 
feet thick at its base and 710 feet high, a convex 
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National Geographic Television, Flaying to packed houses 13 times a 








ae 


day in the summer, the movie “Hidden Secrets chronictes the history 


ff the Grand Canyon—from Native Amerncans to the first Spanish 


explorers to the exploits of Maj. John Wesley Powell and hits boat- 


wihtot faced the oenis of the Colorado River in Tho anc aT 1 





Cleaving canyon walls at the rate of less than an inch a century, Deer Creek gnaws through 
Tapeats sandstone, deposited in the Cambrian period more than 500 million years ago. Vishnu 
schist, the oldest rock in the Grand Canyon geologic staircase, is nearly two billion years old. 
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Habbitt, now the secretary of 





pouty F ar { iF livia oy & 


7 F f a Lil aT . i 
the interior but m [987 a private cilizen on a 
ri | Li 1 ri, ur oe he ri Tie 5 | fot he | i 
vi | river went Up And down like J 





towlet tank, he told me. “You'd throw -wour hed 


roll Ow OT oa ne OTIC Fil ve TT tech mi cana 


and wake up in six inches of water, 


7 i ] 7 
ceric tt OTier coq! 


iT 
et the postadam river 
: q ’ :. r 2 E \ 7 “er | 
pensalions. It was ciear and 49 deprees coli 


tr a ‘ 4.5. | 
Vear-round, its wale trom (he PeeSset 


] it I 
1 1 1 -. E Thal! i il j i*| ; | | sa | 
VERT] bi oct [> PLUG fs 4 Ph A | Ali Labi a lt 


water to forge a new food chain. Green hloorn 


nn : i 
of Cladophora algae attracted diatoms that 


WiLrae Leo HIN Hairs, an Mtreedtictd 8] 


Pup 
like amphipod fed upon by trout that in turn 


Fined 4 rire 
Cu bala Tet Rad bs 


On banks and sandbars no longer scoured 


by Hoods, exotic Bes and mative willows 


pet aE 

proliferated. Migrant birds passed the word 
Hoult lollage stocked with mullrons of tiny lea 

j 


ji reer ir fal, BOL [ aL oe ek Li ne “5 Be 
a 


| z 
NC Pe 


dDout all the birds and came to prey on them 


ee 1 


eatin (he lareest poy ation of nesting per 
7 
COTE wit at i iL | f l rel 
| F ] re 1 | 1 i ] aa ee 11 : rmaichin 
Wey Nid Crs {ri F ny Pie if i’ ri 


Before the dam—and after 


As in a hardened artery, the flow of the Colorado River 
is restricted by Glen Canyon Dam. The predam river 
raged with giant spring floods that scoured stream- 
side vegetation, Now the 292-mile stretch of 5 
river between Glon Canyon Damand : / | , ‘ : 

hy | | Co 
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Plants and shrubs have gained a foothold on formerly bare 

banks. In the predam riparian zone, only short-lived herbs Porerciier Postdam 
and grasses survived the annual flooding of the Colorado 
River, a torrent that reached 300,000 cubic feetasecondin | _ 
1884, Above this zone perennial acacia, mesquite, and oco- (77 
tillo took root, In the postdam ecosystem exotic tama- pas: 
risks and native willows crowed beaches. Teeming 
insect lite draws birds preyed on by peregrine 
falcons. Bald eagies feed on rainbow 
trout, which naw outnumber 
native humpback chub, 
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change in the riverine ecosystem. But what to 
make of it? Depending on your point of view, 
the new environment was to hate or to love. 
Edward Abbey, the environmental writer, had o 
scutioni—blaw tp the dam. David Foreman 
and others of Earth Pirst!,-a raclical green 
group, unfurled a 300-foor-long sheet of black 
plastic down the face of the dim to simulate a 
crack. And one river-running folksinger, Katie 
Lee, excoriated the U.S, Bureau of Reclamation 
as “wreck-the-nation” dambuilders who had 
“wiped out the good Lord's work.” 

Yet below the dim: river- running hourists 
were showing up in ever- increasing numbers; 
in 1996, 26,000 people ran the river, Still, the 
river runners and their guides did not care 
one bit for those fluctuating tides, which could 
strand their bouts. 


N 1982 the Department of the Interior in- 
augurated a Glen Canyon Environmental 
Studies Program headquartered in Flag. 

staff, Arizona. Its corps of scientists branded 
those fluctuating flows as: too. extreme; too 
frequent, too erosive, and altogether too det- 
nimental to the tvenne environment. 

Responding to these concerns, Rabbitt's 
predecessor as secretary of interior, Manuel 
Lujan, decreed a reduction m maximum flow 
from 31,500 cfs to 20,000 els. These so-called 
interim flows rankled the power community 
becuuse the reduction took some of the edge 
from the dan’s capacity for peaking power— 
the ability to beost power output quickly by 
ronning more water through the turbines, 

Under the environmental-impact process, 
the dam's effect on the river was up for scru- 
tiny and comment by all sorts of interested 
parties. Dam and power folks looked around 
the table and saw Indians, hydrologists, river 
guides, fisheries biologists, sedimentalogists, 
archaeologists, and environmentalists of sev- 
eral stripes. The discussion proceeded under 
ground rules set by the Grand Canyon Protec: 
tion Act of 1992, which mandated that the 
dam would henceforth be operated to “pro- 
tect... and improve” the natural, recreational, 
and cultural resources of the Colorado River 
downstream of Glen Canyon Dam. 

After several years of sometimes heated dis- 
cussion, hundreds of river voyages by scien- 
tists, and thousands of letters, nine operating 
regimens were identified, from no action at all 


126 


to fluctuating flows lo steady flows year-round, 

Participants selected melerately fluctuat- 
ing flows, arguing that it met two key neceds— 
environmental protection of downstream 
resources and the generation of electric power, 
albeit at a-slightly reduced output. The stage 
was set for Secretary Babbitt to choose the 
dlain's operating regimen, 

Meanwhile, scientists were discovering the 
dams capacity to surprise, “We were deacl sure 
that fluctuating flows were the problem,” said 
lack Schmidt, a geomorpholagist at Utah Site 
University, “but the sandbars kept eroding 
despite flaw reductions.” Schmidt and others 
began to realize that the river was telling them 
something. While most of its normal sediment 
load was being shortstopped by the dam, 
downstream tributaries were contributing suf- 
Hownt sediment for beach rebuilding, argued 
Ned Andrews, a hydrologist with the US. Geo- 
logical Survey. He declared that 4 “fMoed flaw” 
from the dam could mobilize this material 
from the bottom of the river channel to create 
new beaches. 

Despite carly opposition from the Upper 
Colorado River Commission, an organization 
of upper basin states very protective of the 
water stored in Lake Powell, the flood was an 
idea whose time had come. 

In the carly morning of March 26 last year, 
Babbitt himself turned the wheel to begin a 
Hood that maintained a flow of 45,000 cfs for 
seven days. Compared with predam floods it 
was wimpish, but the river swelled, swirled, 
and eddied, colored itself chocolate brown and 
made whirlpools, preening for scientists de- 
ployed downstream to monitor the effects on 
beaches, vegetation, and endangered species, 

Soon after the flood was over, Babbitt 
declired victory—new beaches, new back- 


waters. It was truce. Smooth as churned butter, 


beaches had been built pon both sides af the 
river. Would they remain? 

No, saul Martin Litton: All the flood hud 
done was “move sediment downstream, closer 
to Lake Mead. Sure there are some bijwer 
beaches, but they'll be gone in a year or 60." 

Th assess the changes firsthand, i late April 
Lyorm Litton fora 16-day, 280-mile dary trip 
from Lees Ferry into Lake Mead, through the 
entire Grand Canyon. There are 20.0f us, We 
rendevvous with the boeatmen and their 
dories— Sequoia, Ticaboo, Dark Canyon, Ootsa 
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A congregation of tamarisks stands on the shoreline at Eminence Break. Brought to the 
United States from the Middle East as an ornamental shrub nearly 200 years ago, tamansks 
now crowd many western waterways. Here they offer food—hordes of tiny leathoppers—and 


shelter to increasing numbers of birds, which in turn have drawn a healthy population of per 


egrine falcons. A Bewick's wren (below left), whose nest is hidden ina tamarisk north of Lees 
Ferry, has brought tts brood a meal of insect larva. At Vaseys Paradise, an oasis marked by 
cliffside springs, the endangered Kanab amber snail (below nght) lives on watercress, another 
introduced plant. This snail, like hundreds of others, was marked and removed to higher 


ground for safety and study during the food of 1996. 
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Links in a new food chain, rainbow trout 
flourish in the cold, clear water issuing from 
the depths of Lake Powell. The trout feed on 
amphipods living in Cladophora algae; bald 
eagles in turn feast on the trout. The chilly 
habitat has eliminated three native fish. The 
humpback chub survives but remains an 
endangered species 
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nailed it!” The other dories transit safely. Litton 
claims Sequoia didn't take a drop of water. One 
of his passengers confirms it, “lt was Moses Lit- 
ton, she says, “parting the Reel Sea.” 

Lava is the exclamation point at the end of 
the sentence of (rand Canyon rapids. A few 
remain, but they are far between, That is OR 
with me. bam confirmed in a decision—tever 
again Will Prisk my neck in Crystal Rapids or 
any of her menacing sisters. 


¥ cHoosine the preferred. alternative 

from the list of dam-operating regi- 

mens, Bruce Babbitt essentially same- 
tioned a maximum flow of 25,00) cfs, abetted 
by occasional Hoods to build beaches and 
enhance habitat, The decision also set in 
motion a program of adaptive management 
and long-term monitoring. Thus begun the era 
of the Grand Managed Canyon. 

Dave Garrett, director of the new Grand 
Canyen Scence and Monitoring Center, parses 
“adaptive management” ito two elements— 
close, scientific observation of the riverine 
ecosystem and, as scientific findings dictate, 
recommendations to: the secretary to make 
changes in the dam's operating schedule. Long- 
lerm monitoring means that this could con- 
trouve, coughly speaking, for centunes. 

Garrett, an economics professor turned 
environmental troubleshooter, welcomes 
stakeholders or interest groups of all persiia- 
stons. “Anyone who wants lo come to the table 
eels lo the table,” says Garrett, 

A nutcracker teuc is the future of the 
endangered humpback chub. River runners 
ay never see one of these prehistoric-hooking 
fish with the tradernark hump and skinny tail, 
hut with the Endangered Species Act in their 
corner, the chubs are calling the first shots in 
adaptive management, To promote spawning, 
Garrett's team and Bureau of Reclamation spe- 
clalists- are looking at ways to warm thé water 
issuing from the dam. A multilevel intake 
structure costing up to a hundred million dol- 
lars is uncer study. 

The U.S. Fish and Wildlife Service argwes 
that a steady flow scenario can also benefit 
the chub. Reclamation officials counter that 
scientific data are lacking, and that such thews 
would eliminate peak-power output, The Fish 
and Wildlife Service can invoke a so-called 
hammer clause to force steady flows. While the 
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discussion continues, the hammer is poised. 
And the river has its own hammer. Some biol- 
ogists fear that Lake Mead's voracious striped 
bass,at present corralled by the cold water, may 
ston upriver in warmer flows to prey at will 
on the chub and other native fish, 

Hydrologist Bob Webb comments, “Man- 
dpers are more concerned with issues of law, 
sich as éndangered species protection, than 
they ane with the Grand Canyon operating as a 
natural system. [fall you do is pay attention to 
endangered species, you're missing the hig pic- 
ture. | think we should ask, "What's best for 
the canyon asa whole? not, "What's best for the 
humpback chub?” 

Soa grand debate is under way in the Grand 
Managed Canyon. But atthe moment there are 
no grand answers, Babbitt welcomes the dis- 
cussion: “The more we look into our relation 
to the land, the more likely we will reaffirm 
natural values. But final decisions will be made 
by the American people> 

A grand question: What kind of river envi- 
ronment do the American people want in the 
Grand Canyon? “Just by manipulating the 
release of water from the dam,” savs Bryan 
Brown, an ornithologist, “you can manage for 
native fish, or vegetation, or birds. It’s like a 
giant test tube.” Or an anomaly, Brown notes 
that the southwestern willow flycatcher, an 
endangered species, prefers to nest in tama- 
risks, an introduced shrub, “How should man- 
agers respond when human-caused habitat 
changes threaten this bird?” he asks, 

How one answers, of course, depends on 
what one thinks the Grand Canyon should be, 
Here are value statements from persuasions | 
list as predam, postdam, and dambuster, 

Let Jack Schovidt, the Utah State geomor- 
phologist, speak for the predammers; "We have 
an obligation to maintain the condition that 
first attracted people.” Schmidt wonders why 
we “keep sending all those boatloads of scien: 
tists downriver, forever measuring and tweak- 
ing, trying to keep everything in the system 
happy” Schmidt proposes: a pipeline from 
Powell that would carry more sediment into 
the river, permit more floods, amd make more 
beaches, “! think we should manage the river to 
be as close as possible to the predam con: 
ditions and then get the hell out of the way." 

Larry Stevens, a river ecologist, responds 
that we can't go back te the predam ecosystem 
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A muddy cloud of sediment-laden water from the Paria River mixes with the clear Colorado 
at Lees Ferry. The Paria, the Little Colorado River, and smaller tributaries annually contribute 
about 20 million tons of sediment, raw material for rebuilding eroded beaches. Narrow banks 
mean less space to set up camp fora visitor near the mouth of the Little Colorado (below), 
one of the roughly 22,000 people who run the Colorado River each year 

Meanwhile, scientists argue about how to manage the river. Some say large annual floods 
would serve to restore the river's predam environment. Others favor the postdam ecosystem, 
noting that new sources of 
habitat and food support 
increasing wildlife, A third 
canip, the dambuster view 
espoused by the Sierra Club 
and the Glen Canyon Insti- 
tute, advocates pulling the 
plug on the dam and draining 
Lake Powell to restore Glen 
Canyon, which was inunmcdat 
ed by Powell 

“t's a healthy debate,” 
says Interior Secretary Bab- 
bitt. “The American people 
Will have to decide what they 
want this river to be.” 
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Now available to the masses, Rainbow Bridge is only a half-mile 
stroll after a comfortable two-hour boat ride from Wahweap Marina 
on Lake Powell. More than 300,000 people make the trip each year 


In predam days a mere handful of visitors faced a mini-expeditian 
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After a boat trip on the Colorado River to the mouth of Forbidding 


Canyon they endured a daunting six-mile trek up the aptly named 


defile. “Lord, it was miserable,” remembers Joan Nevills-Staveley, 


a second-generation river runner 





because nmebeed) really Knows what it was 
‘There isn't much data,” he says, “Hf you reall 
want to restore the river, spend ten billion 
dollars tearing down the hundred dams in the 
Colorada River Basin, But that’s not too likely” 





Stevens arcs ial there 4 anew ecosysicm, 
hunchoning, diverse, and relatively stable. 
Wits We pained more streamside vegetation than 
was lost in Calen Canyon. We have waterliw! 
that now spend the winter because there is 
hubital and food. The tamarisk produces the 
hiphest biomass Of tisects of any woody shrub 
down there. So we have tlew vegelation, a mew 
fond source, and new wildlife” 

Would 22,000 river runners prefer the pre: 
dam environment? “No wav" save Stevens. 
“With all thot rue, 
TOUr average, 
pul up with that. 


ime, and warn beer? 
OVersanitived American wort 
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They may have fo if David Brower, the 
ardent conservationist and dambuster, has his 
way, Executive director of the Sierra Club dur 
ing the dam wars of the fifties and sixties, 


Brawer lost one when Lake Powell drowned 
the beautiful gtletis, slcoves, imphutheaters, 
sceps, and arroyos of Glen Canvon. Brower— 
now t4+—has ever since felt personal responsi 
bility and even gilt, 

Hut not permanent defeat, Arguing that 
Powell: loses an enarmous amount of water 
each year through evaporation and scepage, 
Brower reopened the Glen Canyon taue with 
the board of the Sierra (lub, By unanimous 
vole last November, the board recommended 
that the government drain the reservoir by 
opening the diversion tunnels. “We'll get Glen 
Canyon back, Brower promised, 

rowers old antagonist, Floyd Doaminy, whe 
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once headed the Bureau of Recharnattior but 1s 
now an Angus breeder in Boyce, Virginia, was 
aghast at the idea of draining Lake Powell, 
“Ridiculous!” he told me. “Glen Canyon Dam 
sin place, Its doing a pond feb and will never 
he removed” 

And Wayne Coak of the Upper Colorado 
Rivet “TE Powell 
crowth in the upper basin states, from a water 
stindpaint, is aver, Sometimes wed have 
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to deliver the entire years tlow of the Colo 
rado River to the lower basin 
be no storage for our obligations under the 
Secretary Babbatl degrees, arcu 
that Powell is “essential to the economics of 
those states anid that drawing the reservoir ts 


There witli 
Compact.” 
‘yea tic. 

Draining, Powell could also be dangerous 


Geotl Barnard, present of the Grand Canyon 


fhe Grand Managerd t.anven 


Cooling cascade of Travertine Falls refreshes 
Nick Zotos, a lawyer from St. Lours, Missouri. 
Fotos flew in from Las Vegas to join » dory 
trip for three days-—*"The gentleman's way,” 
he explained. He liked it so much he's ready 
for the full 16-day jaunt. And so the Colorado 
has made another conquest, polishing tts 
reputation as the river of return. 


rst, sive, “l think it’s important to stake out 
a vision of a free-flowing Colorado River, 
but there are many problems right now, Por 
70 years Lake Powell has been concentrating 
sculiment contaminated with heavy mictals, 
pesticide residue, even radioactive material. 
So you jist can topen the gates, You could have 
a disaster downstream. However, there nity 
come a time when society decides to decom. 
mission Glen Canven Dam, 


(WILE SOCLETY 15° DECIDING, nature 
hersell could intervene. “We may not 
recognize this river in a hundred 
years, says Ted Melis, a USGS hydrologist, “As 
erosional cycles. change, the river could be 
overwhelmed by sediment trom tributarres.” 

The time seems sure to come when the:Col 
oracy itself will silt up the reservoir and over- 
whelm the dam. Estimates range up to 700 
years for the establishment of Glen (Canyon 
Falls, followed later by Glen Canyon Rapids, 
when the dam crumbles, “The river latiggtis iat 
that dam,” says Kod Nash, a writer and nver 
runner, “With time and erosion on its side, the 
river will win, 

Something else had been eroding with the 
passage of time—my fear of rapids. The bad 
dreams of Crystal had ceased. In a process that 
was by na means rational, | began to realie 
that apart of me was being drawn back to this 
wondertul river and to the cdoriecs, those little 
bits that dance with it and to which the river 
entrusts ils secrets. 

One day Martin Litton called. He was put 
ting together a trip, a sortof 80th-birthday 
voyage down the Colorado with old friends 
and boatimen. He asked if | would like to come 
‘long. This was an invitation | was almost 
ready to accept, but for aomoment an image 
of Crystal flashed through my mond. 

“What about Crystal?” | asked. 

“Awiwww, hesaid. “Its only water” [] 
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LIFE IS FULL OF HURDLES. 


GETTING IN AND OUT OF YOUR PICKUP 


SHOULDN'T BE ONE OF THEM. 
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Atop the Kawah Ijen volcano, 
while shooting amid clouds of noxious sulfuric fumes, 
photographer David Alan Harvey 
was impressed with Elite II film's ability 


to capture extremely saturated colors: 


We were Tpcessed by how long he could hold his breath, 
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THE AMAZING, FORD CONTOUR TEST DRIVE. 


ONE DRIVE WILL SURPRISE YOU 
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THE NEWLY RESTYLED FORD CONTOLR 
WITH ITS AVAILABLE 24-VALVE V6 AND ADVANCED ROAD-HLEIGGCING SLISPENSION. 
PUT THE STRAIGHT AND NARRCVY BEHIND VOL! 
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ani i PrOUp OF YOUTESTeErs rest und Cron 
during a mid-morning break from foraging 
Within their complex social order, these 
monkeys communicate with a wide amay ol 
facial expressions—ia smile can signify 
tnendly or nervous subMISSsIOn, OF azenession 
depending on the context. Crested black 
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are now restricted to 4 few patches of forest 





In the pust TS years, populations have 
declined by 7A percent, a result of habitat 


disturbance und continued pressure from 





legal hunting. Asia global corporation 
committied to soci! and environmental 


concems, we join in workdwide effors to 
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Gone South: 
The Grosvenor Council Visits Antarctica 


Imagine traveling to Antarctica arvivinen, South (score. Trav: 
with one of the world’s ereat elas at ebe benecht to members 
exmorers. Grosvenor (oun Of the (irosyvenor Counc, whe 
neinbers did pist that with a contribute a thousand dollars of 
21-day expedition cruise to the more onnually to find Socper 


Aftartinc, South Grecnenm, ata programs. Future trips inci 
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The windows you choose for your home are a lige decision. Because 
your windows may be with you for life, make sure that you choose the best. Pella* Windows 
are inalt with the highest standards of performance and style and are found in the 
homes of those who understand what top-of-the-line means, Maybe thats why  \ 


Pella owners believe their windows to be the best. =——> 
Call 1-800-54-PELLA to find out more. at VIEWED TOBE THE BEST” 
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PEOPLE IN 
KENTUCKY 


BREED HORSES 


that sell for 
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Luckily they also 
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Now, getting on the Internet 


is SO easy, even an adult can do it. 








| Bingo. Youre petting sports 
stores, travel info, typing 2-maill’ 
| and printing: like a regular peri, 
B And with WebTV trom Philips 
: | Magnavox, the required monty 
service subEcription gives you unlimited access to the 
internet So you can cOntinuousy demonstrate it for 
friends, family, and all the kids in the neighborhood 
Whats more, it’s all yours for a fraction of the cost of 
a computer. VVant more information! (Who wouldn't?) Call 
-BOO-WEBTV26 or reach us at ww. philipsmagnavex,com 








Fig. 4- Youre on the Web 
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Responding to the March TOOT ian, dost car 
respondents focwseed nr the controversies aur 
romidiay “Our National Forests.” A feu foe 
the article “blatantly proeemaronmental” and 
come fourm ff fnased “am favor of the Forest 
Service,” fat west felt if ioas. balanced, The 
report on Aalovagrad, ove reader wrote, “reds 
onered a forgotten land,” 


Our National Forests 

The caption for the openimp photograph showing 
clear-cuts in the lagthee National Forest talks 
about heavy lopeine utider the docrring of multiple 
use but nedtects to mention that this area way sal- 
vage logped trom 1958 to 1958 to remove trees 
killed during a massive mountain pine beetle epi- 
dete. [he resting mosaic has more diversity 
than the adjacent forest of mature trees in Yellow- 
wtome Park. The North Fork tire, which starred jis! 
north of this phora, burned FOO tinves 25 TLE 
acres 48 the clearcom visihle im the aerial. A 
portion of the same fire went out shortly afte 
encountering the clearcuts, The repeneration now 
provicied the bes cower for wildlife cn the IF 000 
Here DUM 

1M CEH RER 


ff. Anil iirrh, ero 


The photo caption of the logger on page 61 does 
net explain that the old-crowth cedar being cur is 
asick tree. Thos w evident by the absence of the 
outer bark. Removal of such old-growth trees 
improves the survival of the residual stand, 
|. KENNETH HAMMMGINS 
Prarie, [omieange 
Can it be that only four million board feet of 
timber is cut annually in national forests as ind+ 
cated in the graph on page 66? Or as the text sug- 
espe, it more like tour billion board beer? 
MH ALL PARRKEV 
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The article was interesting and infermatve with- 
out placing blame of making outyghr accusations 
UpaiiSt those cesponsible ter the apparent misman- 
agement of our forests. Ir would be interesting to 
nave author John Mitchell travel co Europe and 
compare forest-manapement techniques there with 
ours. For cxample, Germany's Black Forest has 
bern mamtained for hundreds of years, supplying 
timber, recreation, and wildlite habitar. 
h, THIN ALT ALAR 
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CHOICE 
MAGAZINE 
LISTENING 


This FREE service—for any- 
one deprived of the joy of 
reading by loss of vision or 
other handicap—provides 6 
hours of audio tapes every 
other month with unabndged 
selections from over 100 publi- 
cations such as THE NEW 
YORKER, SMITHSONIAN, 
ATLANTIC, GOURMET and 
NATIONAL GEOGRAPHIC. 
CML subscribers have been 
reading the world's best minds 
for over 30 years in selections 
by writers such as John Updike, 
Garrison Keillor, Margaret At- 
wood, William Styron, Diane 
Ackerman, Seamus Heaney 
and Russell Baker. 


The special 4-track cassette 
player is provided free, on 
permanent ican, by the Library 
af Congress, For information, 
write: 
CML, Dept. 15G 
85 Channe!t Drive 
Port Washington, N¥ 11050, 
or call 1-516-883-8280, 
or fax 516-944-6849, 


SCHOMES) 
MAGAZINE LISTENING 
A TALKING MAGAZINE 
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Caravan | The New Dodge 


Aaa nonlogger who spends time in our upper Mid 


west notional forests, | would like to share a differ 


Mt Whew ge chear-cet narresnng one correctly, it 
/ the best method to ensure large, healehy pcb ls 
bon of tutted proime, white-tuied deer elk, turkey, 


Sie rican Wi ni aa -- gma Creel bidrits ahd firhear 





ere. [he dense erowth mm toe /Uevear crcl ESTHET 
a oak cleorcum provides the food, cover, and 
habatat that wildlite thives on. The ten-year-old 
“hooks like hell chear-cur” that you reter to is where 
the majority of wildlife on this area lives, 
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We on Wyoming are well aware of the pro-timbs 
ndustry bias of the Borest Service. The cleat 
cuthing of natwnal torests here has been as 
cevere a6 anvwhere m the notion. There may now 
be a new owist. The Coalition for Sustainable 
Rewwuties, based mi Walden, ¢ olerachs, Ss panne 
& lawsuit against the Forest Service eo force more 
| <clearcuotting, They assert that it has failed to man- 
| age its lands in the North Platte River watershed to 
| ensure hirher water runoffs and thar more clear- 
cutting will increase the runott. The coalition states 
this 4 needed for unceeased water upstream to help 
the recovery of endangered bird species 
Het Mets EY 


Larue, Unni! 


The. concept of clear-cotting as healthy “forest 
anagement om never challenged sperm es § [it 
Head Wwe Ett COMMcnhs TOM an en Viren fal 
luwver concerned with visual y mei amie 
eh Pile aesthetics ae | cach ti he outraged, EE 
hardly constitutes a scientific rebuttal There is 
nothing wnt the story about the complex relahonshin 
of sou bactena, hung, and trees, which j¢ destroved 
by clear-cutming, We currently do not hove the tech 
| nology to put a forest back together the way it was 
(OHM KASTNER 
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port the Pores: Servior’s public relanons campaien 
Ppeluating the myth that forests cannot thrive 
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P&L NOW! (in pare 66 the last paragraph saya that 840 mil 


Se er ee i rereocin hom visitors were talhed in national forests last 
Be mY [sa 1d | ee GS ire chan. 3 | i ful 
ear SS men pera, Aol oilnon denubetyl 
TT \ YO"! In CA} i | That 840 mullion would exceed the number of 

human bens in the entire Western Hemisphere. 
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National Kidney ) 
Foundation” | In boiling down imy comments ta him (pages 74-5), 


30 East Jaro Street | Mit Mitchell agnored.a hitle known aspect of forest 
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inagenent ore than 24 Vvears age, recognize 
Ihe scent as a nsoaurce to be moniged in comeert 
with -other forest resources, Proposed: timber. 
Cutting propects are analysed in the held and with 
COMPITEr innate to determin: potential vrual 
mmpct and appropriate mingaciin and trade-offs, 
mA { EA Abe ED A Pid 
iwetter, Sets Poel 
Paper 
AS Dsitirt my obice managing a three-year-old fagit- 
ny deverncd te paprerrrea crags dod book art, |) am 
rellecnng on Jon Luoma’s:artele. | leave this after 
mea TT teaen aT a srmmilar facility mM wn Antonin, 
Texas, | ApnoG that the Japanese havea love od paper 
we are only beginning to approgch, Bor there are 
many hundreds of us whe teach thousands of stu- 
dens, artats, aod eathusiasts to love the dance af 
water and the song of the fiber’ righe here! in, the 
LUS. Toke note, take o couric, anal Voli fee) my 
catch the passion for papermaking. 
MARIS SS ALL 
rita (etter Ber Maid aie! Fenner Arta 
Chas, ofa 
While the North American paper mdiustry ts ex- 
plurmp altematives to colorine bleaching, the nest 
of the world has already moved aheadk liv Finland 
and Sweden ne chlorine gas has been asec! in pulp 
bleaching tor several wears, The tram Kteac hci 
chemical iy chlorine dioxide, bur totally chlorine 
tree bleaching using bixdegradable chericals 
Poot for some 20 percent of the tonal output, 
HARA POLAR! 
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Half the articl: was devoted to the challenges thar 
nimber-based paper productun presenta o> the 
world’s forests and waterways. The story touched 
(oe post ble solutions, bur it fouled te mentin the 
well-documented ecologecal advantages offered hy 
larpe-wale use of hemp in paper producto. 
WILLIAM YAHCHIN 
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ln the picture of paper Mementcs (pages Uie- 7) ws 
arecempt from Alban L. Parker for plano coming. 
Mr Parker was my paternal ccaisdiattes be brani 
ness with him wos hie aon, ivy father Paul Parker: 
The receipt: was cryped on the rypewriter cat which | 
payed whet visiting, my Br anclp iremes ariel ts in ey 
yome today, a reminder ‘cs 4 tamdy business that 


spanned almost a hundred + VeUrs. 
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Cr OFAN, ween wile SUpport, #4 preserving 
and restoring the «ite of America’s first paper- 
making inditstrial villape, which wos bepun in 1690 
by William Rittenhouse near Crermantoewn, oursnde 
Philadelphia. 
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Kaliningrad 

Journalists seem to believe that history starts im this 
area only with the vear 1245. Nobody mentions 
the tact that before the Teutonic Koghrs invade 
inthe name of Chrisnanicy and killed the original 











Official Car of the Supercharged Family 


Just strolling along won't wer you far these days. With the all-new 240-horsepower Regal GS, 
a supercharged family like yours can cover a lot more ground, And babies of all ages will 


be seathed by a quiet fmterior fhat rivals the Mercedes C230," 


standard safery features in ity cless.** 
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o The new supercharged Regal GS by Buick. 
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The fact is, you could be 
at risk of having a first heart attack, 
if you have high cholesterol. 


PRAVACHOL is proven to help 
prevent a first heart attack. 


PRAVACHOL is the only 
cholesterollowerme, drug 
of its kind proven te help 
prevent a first heart artack. 
And the grim fact of the 
matter is up to 33% at 
people do not survive their 
first heart attack. 
Improving your dict 
and exercise 16 Important, 
but may not be enough. 
So, ask your doctor about 
Pravachol. ftmay help you 
live a longer, healthier life. 


AVACHOL, bhi) ince with 
diet, te prcven po pedluece the risk 
of a first heart attack, lower-the 
risk of death (ron heart disease, 
ana lexsen rhe ress xf bear 
surgery, based cry a mew Lonel rrark 
treevear woody including over 
6.400) males with high chalesterel 
and no evidence of heart disease, 
TAVACHCH, Bea prescripricn cltug. 
wo ved ehh ack your doctor 
or healthiare percelesnacerial it 
PUVACHOL t-right for vou. Sere 
tide chhects, wich as sight rach 
eri storuch upset, occur 
in-about 244 of patents. 
PiavacHOW. should nor be tale 
by women who are pregnant or 
runing people whe are alberghi 


Ask your doctor 


te any ob ite ingredicies air hy 
attyone with liver disease. Your 
dectoarimay pert blood tears 
ro check vour liver function 
befor: and dunng trearment, 
Tell your dinctor the away th ye 
expericnce any mice pain er 
Wirknicis, os it ry be ot sien of 
orare, hut senentjs ste ctfect. Be 
BLL Ted TTD Ly Me cance 
your ane taking so any possible 
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if Pravachol is right for you or call 


1-800-PREVENT 


PRAVACHOL helps prevent 





first heart attacks. 





Cy Barrel belies Seg in 





i 


S22 


ay 
Hs 





eT 


FEAL fe 





: 


ef ee 














rn He 


a 


arateg ded ‘em os 
Sept 





aie 


Coane foe gey ome yesevamratey and 


i 
Ht 





4-1-4. 


HL He 
cat sat 


= 
a 
Te Tie it 
aoe 
praasiit 
bP Riba il 





Sra Lomas a 
arien et e 
atria he 


Pelberrty ee 
Guid Maan enero 


e. 


ter lien = 
me 


ag 











pee 
Patmos 





rf ie i it 
a aa il Hil ae it i ii 


298 lth 
i a 


TK Me 
= iio ol ee 

emg apt preneterenty beste Ed 3) Sa. 
ACR wed eM Ph 


=F 
a 
Ty 
eh 
Lal. VRC gh 








He 
cen ne 


eae ar ogra 
Pas lair sa edgy 
er 


tn 


Ml their shots ||| AUTHORS WANTED 


IMMUNIZE EVERY CHILD BY TWO 





while they're tots ‘i 


Join your local Kiwanis Club VANTAGE PRESS, Dept. NA 
; ty | ; ; Sie W 44ch St. New York, N¥ 10001 
in seeing that children in your | 
community get “all their shots, 
while they're tots”. 





Over eighty years 
of community service. 
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Did Exploration’s Trail 
Run West to East? 


Since Wiking days Furopcans 
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Murals Outlast Upheaval, Time 


Painted on the stone walls of o pine-storw Tibetan 
Boddhist monastery tower, ina room whose roof 
leaks, thre serene likeness of Buddha Mamasam- 
bhava and other murals have survived since the 
Lith century, Now they have been photographed, 
apparently for the first time 








The hardest part of skiing 
acress ANTIOncH unsuppart- 
ed and alone, says Borge 
Cuktana, is pow pot ore, 
day ater day, through an 
unvurving, allbwhite world. 
After a 64-day jaumey in 
Which he Gowered 1,764 miles 
and braved temperarures that 
plonged as low as minus 
69°F, Chistand recorded a 
histone fret when he reached 
the Ross Sca on fanuary 1. 
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The 34-year-old Norwegian 
hauled a sled that held nearly 
400 pounds of food and gear 
when he set off from Berkner 
Island inthe Weddell Sea. 
When howling winds. per 
mitted, he arrached w sail oo 
his waist to speed his way, 
one day covering an inered- 
ible 140 miles. Mosely, 
Though, he just por one ake 
ahead of the ocher: “Hard 
work, step by arep, long 
hours,” he-says, 

Ousland was one of three 
ith io athempr a sole cross 
ing. They spent two weeks 
wating for the weather to 
peomit them te begin, Only 
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Swiss explocer Christoph Baumer sisted the 
paurtings tate last year in the iolared village of 
Serkar Guthok, near the Khotanese border in 
soutnern Tiber. The power was built in the Lith 
century, tradinon says, by a reformed sorcerer 
named Milarepa, who became o revered ascetic. 
He and hes guru, Marpa, appear in one of the 
iuirals, The bast known Western visitor, in 1950, 
imade only one exterior photograph. The paint 
Ines existence was known, but it was unclear 
Whether they had survived China’s invasion of 
Tibet and the Cutrural Revolution, Baumer adds, 

Baumer and his party spent six days negotianne 
the 4000) miles trom Lhasa to Serkar Guthok after 
wangling permission front security offictals, Bus 
they were allowed only owo hours in the mora 
tery in thé “pitchsdark teom” with the murals: 
They held Hlashlehts to light ic for photoevraphy, 


Onsland completed the trek. 
This was Ousdland’s latest 
ita serie¢ of remarkable 
arabes Ms He reached the 
forth Pole unsupported in 
1990 with fellow Norwegian 
Erling Rapper, returriad alone 
m 1994, and in a failed 1995 
attempt at an Antarctic 
crossing munde it as far as 
the South Pole. 
fk FIST AM 








When its your allergy, there is mo such thing a5 2-small allergy, 50 for your 
allergies; there's ss relieE—ZYRIEC™ (cetirizine HC!) cables. It's 
prescription relief = ss than your allergies 


So don't just ask your doctor for allergy reliel Ask your doctor 
g6cur «Siler pelel——21R ew Gan ee oR | 
for important information about allergies and ZYRTEC. 


As with-all prescription medications, side effects may occur. 
Adways talk to your healthcare provider about any 
studied, most side-effects were mild to Moderate. 
Dose- or treatment-related events Inchided 
drowsiness (| 43.7% vs 62% for placebo), 
fosue (5.9% vs 2.6%), and dry mouth 
(S05 vs 2.3%). Only one out of one 
hundred patients stopped taking 
ZYRTEC due to drowsiness. 
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For Seasonal and Year-roond Allergies and 
Chrasic Idiopathic Urticaria. 
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The projected rise in 
Asian productivity over 
the next 20 years will 
have little to do with 
longer working hours. 








(No-one can hot-wire this Rover, 
not even us.) 


7 








] 
1 
| 
| 











You can’t always spot a hazard but a BMW wheel can. Deck ce, 


wet leaves, loose stones. What your eyesight can easily miss hasn't 


escaped the foresight of our engineers at BMW. The result is the 


concept of intelligent wheels. For us, roadholding is nothing short 


of an obsession. Equally important is our belief that the most 


important component of any car is the driver. Since the wheels 


are the car and driver's sole contact with the road, we design 


them te provide both with the most accurate feedback, How? 


By a combination of stability and traction control systems linked 


to the car's engine management system. The wheels can identify 


potential hazards and, in just 17 milliseconds, activate the appro- 


priate response. A reaction time 40 times faster than most drivers. 


So not only do the wheels spend more time in touch with the road, 


you do too. Intelligent wheels from BMW. Arguably one of the 


greatest inventions since, well, the wheel. 
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The only squeaks and rattles 





you'll ever hear in a Volkswagen. 


seas, Volkswagen. 
(4) The name you can 
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Nothing is better for body and soul than a 
reiaxing break from the everyday. And Visa 
naikes it easy bo et Away. 

Wherever vou may go, vou will find your 
Visa Gold card is welcome, Shop for souvenirs, 
Enjoy the lool cuisine. Get cash in an instant 
at Visa and Plus ATMs worldwide. 

These are just afew of the reasons why 
more people rely on Visa around the world 
than on all other cards combined. 

Enjoy vour-vavation and travel with 
the peace of mind that comes trom the 
henefits und servioes that your Visa Gold 
wird provides. 


THE WORLD PREFERS 


VISA 











Looking for a great gift 
for a special youngster? 


a —s gift to remember giving month after month 


aim. boys and girls ages @-14 Bleven more times cunng the birthday 









Will abways remembet! Vear—as each issue of WORLD arrives 
the first WORLD maca- yourlgsters Will find exciting informa- 
a zine, filled with fun and tion about science, the environment, 
mii. semen adventure. It's just ane wildlife, and interesting places. They'll 
A NIOR VIEMBE i 


Part Ol a wonder gItto also enjoy news S About ames, Sports, 
celebrate & young person's birthday. and o1 tdoor activities. WORLD provides 
There's also a Welcome Kit v with 4 junior ideas for sche 1 reports while stimulat 
Membership Card, 4 pseger Tul Ceartificars, ing further exploration of the world In 
and a colorful iron-on T-shirt emblem which we live 


To give National Geographic junior membership as a birthday gift or 
for any special occasion, call toll free: 


1-800-NGS-LINE, 


Mon.- Frl., 8 a. m.~ .-midnight ET, Sat. 3 a. m. “5: 30 p.I71. 


National Geographic Sore i PO. Box A900) Tampa FI J3663- at 
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BELLSOUTH 


Its All Here: 


With all the effort you ve invested, 
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you could claim her as a dependent on your 1040. 
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uct: now have | digestible, and dogs love tts taste. 


prope munition. |g) Meanwhile if promotes optimum 


lk } L WeeM reir. ti i F ake 
See youcanimake. | ° | joan muscle and skeletal development. 
= | il j Peo ie fi Fl 
Eukanuba’ Dag Foods. Its Ik pint me | Proper weight. Energy. Clear. 
~~ , | yer c= ot Clem i is | | 
that nutritional edpe that | geide Cilewer yu here (i keen cyes. Above all, health and 
Livi met li 


scts your dog-unmuistakably | sin at ra 
apart, @ Lo begin with, dogs are best fed as 
carnivores. Their dict naturally requires more 
meat than qurs does. We help them get it. 
From puppyhood up, Eukanuha® jx‘scientifically 
formulated to provide a precise balance of real 
chicken or lamb and quality ingredients that 


completely satistics dogs ongoing 


futritional needs: Eukanuba is-also highly 


backs an appetite for life. This applies 
equally to active working dogs and eedentary 
aristocrats, @ Eukanuba simply helps great dogs 
become incredible 
ones, We have 


pecn proving it 





for over MM) wears. 
See for yourself. 


Starting tonight. 
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VOLVO 


IF YOU SOMETIMES 
PREFER A QUIETER TONE 


i) Ch oi 





THE VOLVO $90 6 V90 
THINK IT OVER 











The Comfort of a big car. The technology and performance 
Of a-prent car. And its nota bie car. The new Audi AS. 
Phe Awd that defines the Premium Compact car segment 
Withits 8 bengine with 5 valve per cylinder technoloey 
delivers a top speed of up to 217 km/h. Smart wir 
Conditioning. 3 ceneration ABS, double airbags. Audi AS 
Because lunury and technology are nol a question of size. 
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the best car in its category. If there was 





Audi AS. 


another one in its category. 


The smallest big car in the world. 








HOW QUICKLY can rou THINK 
OF THE SPORTS SALOON you op 


MOST trmeto ee SE 


Probably too quickly. 





A small 
reminder 
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One of the most powerful weapons 


in the fight against crime. 
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Parks, community gardens, and open spaces noe only make cities more beautiful, 
studies show they also help reduce crime. That's why, for more than 20 years, we've been 


conserving land for people. Now we need your help, Call 1800714 LAND: 
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Finges So Parcd Nim 


Cruise Down The 
Rendezvous Of 
Prosperous 
Merchants And 
Warriors Of Old 
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BRO THE GEOGRAPHIC ANUHIVES 
Grand Old Flag 


Workers rally round the tlag they made in 

the mills of the Amoskeae Manuhacturine 
Lappy in iY 4, The Manchester, New 
Hampshire, enterprise produced the 94-by 
S0-toot barmer that year for a Chicago firm 
ut barrowed it back in the Spring #f 1916 to 
lead New York ¢ Itty Ss “preparcdness ralrmad ph 
an | l-hour procession on the eve of the 

LES. entry into World War I. Hundreds of 


A Miskedag emipleryvet ™ nurrbercel 


125 


among the 


i | Wee z 
CO Peart E Paks 


We first rrartol rata d this parent mt an the 
Cictobeér 19)? GEourarnic. That snectal 

suc, devoted entircly to flags, was distnih 
uted tree to thousands of American troops 


departing for battle in France: 
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AS DEVOTED TO YOUJ 
AS YOU ARE 
TOIT? 





You recan indwidual You knowl 


| rf i fe i oi, 

Your trends Know tt i ' hicles th 
2 CE? FRE 

Butdoes your car? Boes it-know that fune-wp iitervals 


freciiule aul 


fetting tune-ups and maintenance Chevrolets Bacio 
arent your hobbies’ A greal car or Porttiacs rats 
trick does. tt adaots to vour itestye, : ; 
Tice: COBS It ad i sf M Et ay Lote GM velricies 


i Ee 1 ih dodl-zore chat 
(Very few lifestyles include trips tothe — Wi? ailal-zone clin 


-anfent spuatlakl 
CTT. Vana: 


service department) ft doesnt need 
frequent tune-ups. 


Maybe it keeps you warm while 
Some GM vehicles 

Keeping your passengers cool. And witht dtaa!-rtide 
| 


J F 
FOlLTKE SPR ih alae: 


vice versa. Or lets-yoy listen to jazz 1 
Latin b Weebiderd 

while your passengers listen to rock, asin diane: 
GM builds all kinds of venictes that GMC Safari 
adapt to all kinds of people. 

"They perind iy vary wilh 
Because you counton your automobde. — iise and driving conditions 
SO the best one for you is the one Wa TN CaN 


that knows you best. 


[7] General Motors. 


CHEVROLET FONTIAC. QUDSMORILE - BUIGK: CADILLAC GMC 
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ARAL STAGE” wit: Leumi 


Developed with Vets- Recommended by Top Breeders” 


NATEONAL GEOGRAPHIC 
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Have Nose, Will Travel: 
Dogs to the Rescue 
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National Sener phic Specials 


NA See local listings 
National Geographic EXPLORER 
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Chi dren's s Programming 
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National Goographic Videos earned 
Kids Videos 
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@ NATURE STRIKES! VIDEO COLLECTION 
What's Out There That May Be Incoming 


A scar is born in a cataclysmic encounter (left). 
“Asteroids: Deadly Impact” is now available in the 


home video tilogy Nature Strikes! The other two 
titles in the collection, “Volcano: Nature's Inferno” 
and “Tsunami: Killer Wave,” remind us that there is 
no dearth of earthly dangers. 





THE FINE ART 
OF MESSING 
WITH SUCCESS. 


Having invented the category, we at 
Chrysler Corporation knew that tampering 
with something as popular as our minivan 
would be a delicate operation. (Of course, 


Nish. our Wy Ld Wide Wists sin poi wrarw, Chirvalercorp.ce 
dering et 32 second —wartor nay, Pobrary, ee, pablo peered. “EPpy 


introducing it in the first place was a bit 
chancy too.) But what we finally decided 
was that the greater risk was resting on 
our laurels. When making great cars and 
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trucks is your goal, the night decision is usually 


fairly obvious. Kind of like the idea of putting CSREAT CARS. 
a mittens door on both sides of your minivan, TR 
come to think of it. CSR ANE UCKS. 


dnt: at 6.3% in copula iW 62,585 een car ued dips crock darvent coodpacadl 
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100 YEARS of EXCELLENCE 


Kindergarten through Grade 8 
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Calvert School 
Dept. N77, 105 Tuscany load 
Baltimore, Maryland 21210 
4i0j243-6030 fan (4T0isae-Ga74 
nitp.//www.calvertschooLarg 








Because it has historically moved in the oppo 
site direction of stocks and bonds, gold is a vital 
asset to hold in conjunction with paper investments 
in order to reduce risk and volatility. 


In the U.S. more investors choose the American 
Eagie gold bullion coin than any other bullion coin 
in the world. American Eagles are the only bullion 
coins backed by the U.S. Government for weight 
and content Guaranteed, 


Hanchard and Company is one of America's 
largest and most respected precious metals dealers. 
We sell Americun Eaghes at just 1% above our cost 
Call 1-800-880-4655 to order. 

1-800-880-4655 


Please Avi For Extension [94 





_ The first high-fidelity system with 
: a Napoleon complex. 4 
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Call today, LSOO-S98-BOSE. exr. A766. 
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Returning the Deposed Queen Conch Clever Pacific Crows 
to Royal Status in Florida Make Customized Tools 
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Little Frogs Get Tender ee 
Loving Care in Jamaica 2 mn 





I ial rT 
WITTY THIS 2 QC ue ih 
nhs, ProceeMne heir FS OT c 
a maT ope i 1 
“a wil oe i. iti [ Lit RLS frit Liddy Ss. i 
= rr oe. 7 m4 e It tT Th tar 
pti at Lb al oe LPL 1b 
lil ncudene other troaes. Aa 
this larmmcaen cave tre oocs t 
‘ mike. A COoMTH es heen 
1 1 i 
| Lic | hi i ae v4 t | 
Her th velop into troy het 
She | Ber ee de-3a cave | 
| Le. | a ik La | ' Lhe at 
F } Li " | i | 
Tam me LT Ley Aan 
nino tripe i qu ef of an | 
Lhe troabets Cum nr li 
: ian a all : 
Lees ALO Wer Dion 2b aT Laut 
fa F inte 
Tes CMTE felt ih nS hae Wy 
J 
me | eT Peery) rinto go frave 


= i lrshe -_ > 
lee CIT cl cup ten int) danees 


in the Dwindling Philippine Forest, There's Still Room for Discovery 
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New oo science, a furry nocturnal tree- 
dwelling mammal named the Panay choud- 
runner was identihed in the Philippines by 
Pedro C. Gonzales of the Philippine Nation- 
al Museum and Robert §, Kennedy, an ormi- 
thologist with the Cancinnatt Muscum 
Center who has long studied the Philippine 
eagle (GEOGRAPHIC, June 1981), Loss of its 
mountain habitat threatens the 26-inch-long 


22 THO, Le A Se, Coe nat Mine pial DES TER 
cloudrunner, which Kennedy likens to 
North America’s eastern fox squirrel. This 
cloudrunner was photographed in captivity. 
When Kennedy's team collected sunbirds, he 
determined that identical specimens collect- 
ed in 1965 had been misidenrified as a 
known species. All were, in fact, a new spe- 
cies, Which he christened Lina’s sunbird 
(above, on human hand). —jJOHN L. ELI 
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Maps: Earth's Family Album 


Amulnphcity of maps giving diverse views of 
places from Austrahia (left) to Zimbabwe i pow 
available on cur National Geographic website, 
Banihchinge on the SoCIery 4 tradition oof cartographic 
emctiience, Map Machine allows users to explore 
Earth's far reaches by entering the wairld of mapa: 
WW WL DOn ai propra phic com rexcurces/ ma ps, 

Curtis about Eritrea? The Map Machine Arias 
contains the latest maps, facts, and profiles of 
that new Atncan nation, os well os the 1) other 
counties of the world aid the 50 U5, states. [n- 
formation is accessible by clicking on a continent 
or reponoor by using the index 

Like a cartographic bazaar, Map Machine offers 
pic and polineal maps (Band 9) as well as 
composite satelline maps (Ab, free of cloud cover 
and marked with borders and plice Poth Tor A 
Gmique view of the planer, 

Netscape users can download soltware (Macre- 
modia's Shockwave xRes lupin! attic) Pewee a] 
and out of any country on National Geepraphic’s 
world map (C). The printed map is also available 
throueh the online NGS Store. 

Map Resources, a peneral reference section wl 
Map Machine, prewides comprehensive infor 
Taten On cartography, geopraphic names, gov 
eminent agencies, and map libraries, tes comter cd 
links fists other helpful sites, 





Bib RkOMs 
Bursting With 
Creativity 


Aaaitronal Geographic 
Photo Gallery wall 
make available breath 
taking pictures from 11 top 
photopraphers—including Chris 

Joh ts.,, here beside at Atrican weolcaru — for wee in 
Ucsipning Your own erecting cords, banners, and 
Gilendars. Details next month. 





8 FOR INFORMATION 
Internet: www, natonaligecerapin:.com 
E-mall: ngilings.org 





INTRODUCING THE ALL-NEW 1997 CUTLASS. We started with all the details you 
would expect from its higher-priced competitors and added a few more personal touches. Like cruise-control functions 
mounted on the stecring wheel, seri ested thy 08 8 ANS SEO AER ee eee ae ae ert 


re-engineered car ata very surprising price. The all-new e—y-y 7 eo ee oe | 
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(Cutlass, At under $20,0007 it’s quite an invention. LACE IN€W CHEE La Jw 
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perins things aethe Gai ArH 
a formerstal rite 
Mike I ALOT, WA The bet fl derbi iss. 
ing his 29-year career ap the 
napavine—he now works us a 
treclancer—have toclisded larid- 
nga 747, canoeing the Alla- 
mash, racine through the Baja 
desert-in a Volkswagen bog, and 
InMervie wine Tidtsts, Yet nothing 
wasso frightening to Mike 
inghr, at bottom) as being 
thrown inte the deadly chuth af 
the Grand Canven’s Crystal 
Rapods. “I don't remember be 


id 









ing petrified,” he says. Sh putt 
Wanted ta cave myself.” Despite 
his ordeal, Mike aS Ca vy regal} Ell 
brave Crystal Rapids one more 
tae, “bor ches come 1d like to 
stay iti imy buat.” 
ae 
@ SMe Hereford, Texas, “My uncle, still dreamed of a-career-as a 


He's the Little Guy in who had been in Vietnam, eave cross-countey truck driver, “Tr 
the Middle mca store bas Pull of PCT LIT es wis the emily ils | ceuld think of 
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Boy Se Lap it 


Hill’s Science Diet. 
A Whole New Look Of Healt 
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